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AB STB ACT 

Designed to provide intermediate grade stuients with 
experience using fractions and mixed n»imbers, the PLATO sequence 
described in this manual includes interactive models for students to 
work with, as well as lessons for review, practice, or exgeriencs. 
These lessons are intended to be integrated with the classroom 
mathematics instruction, and introductory materials describe the 
implefoent^^tion of the lessons, student assignments, the student 
session r data feedback to teachers, and supplementary materials. The 
development of the curriculum and results of external evaluation 
studies are also briefly reviewed. The descriptions of 16 selected 
modules that make up the bulk of the manual include a statement of 
purpose, brief desc^ription, and sample computer displays for each 
lessen. Topics covered include the meanings, ordering and 
equivalence, conversions, addition, subtraction, and multiplication 
of fractions' and mixed numbers, as well as the meanings of decimal 
fractions and conversions to or from fractions whose denominator is : 
power of 10. Appendices include samples of student responses in 
creative activities . shared with other students, a brief review of 
some other uses of the PLATO fractions materials, simplifiied flow 
charts illustrating the instructional modules, a list of zrelated 
publications, and an index to the lesson descriptions by itle, 
iCHC) 
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The PLATO Fractions Izrri.. 



-10 Fractions Curriculum covers 3 f 



Lons and Mixed Numbers — 
meanings 

ordering and equivalence 
conversions 

ad dition, subtractionj and 



: on 



iial Fractions — 
meanings 

conversions to/from fractior.-> 
power of 10 



vaose 



teaor 



Thz rriculum offers the student extens:. e ex^ en: 
nnd Tinixed immbers in working \<rith carefully c :3en i::i:D:els 
- ' hd 'iter .ativelv, not just as illustrations- and ttne p- - 

^'^rrs^licE.lly relevant visual feedback in re- onst ' 
r^i pu .iticns* Lessons usually allow many diiiferezt vav i 
pr^obI'2^^« This provides the opportunity for ^E^xplorr , 
vt ^Nur in -die meaning of what he is doing, and help? rid ^ 
"ai '-:!2H:r-^^j is simply the repetition of dictated algorr-nhms : 



i£ a 



ng fractions 
-J models are 

i:nt 
i .jiving 
s the stoident 
notion that 



i: 



Tn addition to instructional lessons, tharre ar^ other r es of lessons 
vdsw^ practice, or experience* Most of *zhe in' trLCtio i and 
:e lessons are mastery -based, with the iffic. cy and c mplexity of 
;^5k automatically adjusting (up or dovrv .based 
^m£ir:.2. The "maotery level" and the sirxreant'? 
At ' i on each lesson's screen displays, ^.c thac 

and meaningful feedback about hi£ ^ )gre *^ 
av- -nt of time required to complete a l-^^s: )n cai: 
, student • 



the 5 ^'.ident's 
' curreu- level" are 
' ne stiic3ni: has 
chrougl the lesson* 
vary widely from 



Many of the lessons foster sharing of .s anr^ng students. In 
tion to lessons that are designed for i . tv*: students at the same 
Inal, "libraries" and interterminal leiisstrs-r let students share their work 

deas with others, even with students ±.rat=.er Masses and other 
ols. More information about "library" ^ns and some samples of 
lent work from such lessons are presentee . \ppendix I. 



Implementation in the Clac:^Toom 

These materials were designed for use by in-.-rmediate grade students 
in.- classroom situation where PLATO can be ^ ^.teg ^ted with the classroom 
mai-jx^matics instructicin, each reinforcing the othej.: for a complete learning 
exp-^'ience. (Some uses by other populations are (Ascribed in Appendix II.) 
It As recommended that each student use PLATO daily. 

In the elementary school classroom, PLATO terminals are placed two to 
four terminals per room, so that the teacher who is responsible for mathe- 
matics instruction is also responsible for PLATO. This encourages use of 
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PLATO c 3 a resource for th leacher's xiih th program and permits ger 
integr::tion of PLATC work :::^o the classroom mathematics program. 



Teminals are placed 
among the stud<r:nts« A stii^ =^ 
and will be e^ger to show i 
student may ixxn to a clas re 
materials ^re so motr^atir. 
terminals is centered arou: 
A student lAo needs help i. 
and do ths work* Usually 
order to becicnne self-suff ir. . 



zr each other in order to 
will often be proud of 
:r explain it to a frieiu 

1 ze for help with a less ^ 
nat the interaction amccx 
their work and dc: s nor 
arely willing to , t ar 

i student vill acc: t or. 1; 

HHt again. 



; n: ourage ir. 
or a thing he 
:ther tire 
Generally 
: Olden ts a: 
le them "of 



. ar student 
die help he 



-ac tion 
done 



ied in 



Be ause tasks are generated for each stuc 
find thit it is not helpful to copy an answer ~ 
can, hcvevex, learn Ideas ciad strategies from 
is regarded as an advantage 



[i"idually, th : s tr^mnts 
friend's screer T.'^ey 
ig each other, an., v is 



Student Assignmer 

The classroom teacher ises a terminal t ss , 71AT0 topics for 
students*^ Different studenis may be assigne lif:. nt lessons, or 
same lessont^^ or different "ersions of the s- les ons, depending c a 
individual needs of the sti.' mts. Lessons c De c signed in pre-ai .^ed 
sets, called "m-odules", so at routine assi • -ents are quick and st ight- 
forward to cBiiy out. Tlie aacher can also t.r ^vide background infor :ion 
about each s'a-Jent'^ previous experience. F_ TO upr.:ates this inform., .ion 
continuously as the student progresses throi: the curriculum. In 
generating exercises, the FLATO lesson takes le student's backgrout ^ into 
account. For example, a numberline lesson i r.i^ced numbers may inclut^e 
negative numbers for one student, but avoid rszii for another, depenc ing on 
the information the teacher has given about ach s^adent's previous 
mathematical experience. 

Using a terminal, the reacher also sets the length of student PLATO 
sessions. Most teachers tend to allow about 30 minutes for each student's 
daily PLATO session, except on short days when assemblies, field trips, or 
other activities necessitate setting a shorter time. An automatic 
"mana[Tement system", which is a fundamental part of the curriculum package, 
takes care of translating the teacher's assignments and other decisions 
into personalized instructional sessions for the students. 



The Student Session 

Following is one structure which is typical of what students encounter 
when they sit down at the terminal to do their day's PLATO math. After tlie 
initial sign-on procedure, the first few minutes ot' the session are spent 
in quick review exercises. These exercises are usually practice with 
recently learned material- The management system "remembers" the student's 
current performance level in each lesson, so that Hie difficulty of the 
review will always be appropriate for each student. 
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Next th: 
.essons to cr 
nat the stuc 
^resented in 
choice list h 
zhe student : 
sequences of 
and leave le£ 
obtain acces 



student gE.rs a list of several appropriate iristructional 
ose from. (See Fig. !•) These lessons are the main material 
. nt is working on. As the student masters skills and concepts 

nese lessens, new lessons are autoir.atically added to the 
ised on the teacher's assignments, while lessons with which 
- finished disappear from the list. Appendix III outlines the 
assons that have been used most often. Students can enter 
ons at will, but must meet completion criteria in order to 
:o nev lessons by finishing old ones. 



Kear tr.:- 2nd of the session, the list of available lessons that the 
stuaent Cc^'. r-sosc to vcrk on is expanded to include several general 
experience i -sons. (See Fig. 2.) Some of these lessons are games that 
reinforce re:-:ntly learned mathematical skills. Others provide further 
practice in r r=vioiisly learned skills or encourage initial exploration of 
new areas. 

I'Hien the student's time on PLATO has expired, his session is automat- 
ically ended. If he is not at a convenient stopping point, he is allowed 
a few minute leeway to finish up whatever he is working on. (As with 
other paramc -r-; that control the student's PLATO sessions, this leeway 
ic a number r minutes specified by the teacher.) 



Eqijivolent Fractions 



Lichts: E':ju,val«nt Fractions 
Pick a Tub 

EV-.y^s; Hlui fturh Is PJiintrd"? 
br-xes: Equivalent Fractions Pract i 
'z-z-rt Ecp.» 1 va i <»nt Fractions 
Bo-.'ss: N^rn- E':^uival'-nt Fractions 



Choose a l«S5on number. 



Th« marks lesson? you nc^d to finish. 

2 minLites left on thi5 list. 10 mirut-s left in your session. 



Fig. !• Choice list of instructional lessons for a student at 
one point in an Equivalent Fractions module. The number of 
choices on a student's list can vary from one to many, depending 
on the design of the instructional module be is assigned to. 
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Zqu 1 va I ent Fract i ons 



O^neral List (L^scns from your ^^•ln List are inclu**sd 
in case you want to dz- th^mJ 

-» 1. Lights: E<?jivalent Fractions 

-» 2. Pi :K a Tub 

-» 3 . Sp 1 ash ' 

- ■•. Boves: K:*u rSjch Is Pa intend'' 

5. 5<:>es: Equivtl^nt Fractions Procti-<; 

6. S;:'rt Equivalent Fractions 

7. fri-ves: f4artve E-j^iivaJ-snt Fractions 

6. noJ;e-a-fionster with Equival<ent Fractions 

^. Psintinss Library 

I d . SJ viur 1 1 1 n? an^-j Sp i der lJ*b 

1 I . Charts 



•'hl'Ose a lesson number. > 

The marks lessons you rveed to finish. 
6 minutes left in your session. 



Fig, 2. Expanded choice list. This list includiiii:^ the 
instructional lessons the student is working on p.^us several 
general experience lessons. 



Data Feedback to Teachers 

When the curriculum is used with the: management system as intended, an 
on-line "grade book" which keeps track of student assignments, progress, 
and performance is available to the teacher at all times. The teacher can 
request a hard-copy printout of student assignment, progress, and performance 
data at any time. This request is made from any PLATO terminal. The print- 
out* is then automatically mailed to the teacher. 



Supplementary Materials 

A set of booklets and worksheets has been created to accompany the PLATO 
fractions curriculum. Each instructional module descrited in Appendix III 
has a corresponding set of materials. These materials are intended to help 
the teacher integrate the PLATO curriculum into the classroom m^thmatics 
program and help the student transfer the PLATO learning to pencil and 
paper. The worksheets are oriented toward work on individual skills, while 
each booklet provides a review and summing up of an entire module. When 
the booklets are used near the end of the appropriate module, the students 
are usually able to complete them with little difficulty and hence with the 
satisfaction of being able to do a task well. Some of the exercises 
include copies of PLATO displays with appropriate questions, so that the 
student is able to take home pictures that show what he is doing on PLATO, 
Figs, 3 and 4 show samples of the off-terminal materials. 
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a Color I of thes* oppits red. 



00 0000 



b Color I of thtm gre«n. 

c Are ^ fil f he opPtes green ? 



d Color the other opple btomn A ROTTEN APPLE ^ Oro* o worm on 
e What froctton ol the opples ore brown 

O ^ A 
°C3 



a What froctionof these figures ore Iriongles? 

b Whot froction of the figures ore Circles 

c Color oil the triongles ond circles blue 

d Whot froction of the figures ore blue ? 



Copyright 0 S«ft«ab«r 1975 by B<Mrd of trustcM. Unlvemlty of IlU&ale 




h Dro# smiles on i of the foccs 

I Drow frowns o" \ of the foces 

t Orow big eor« on | of the focei 

k Drow hcir on \ of the foces 

\ Drow glosses on ^ of the foces 

m Orow funny hots on j of Ihe foces 

n Drow beords on \ of Ihe foces 

Copyrl|ht © Septeabtr 1975 by Botrd of TruBlrri, Unlversliy >.f tllln, 



Odd a »ubi, i/>ue ebnom 5 



I Wrtit ecch problem inside the right loop 

2. Then cncie the "eosy" problem m (och loop 
(" Easy" (neons the denomnftotors ore olike.) 

3 Write the onsvrer to oil the prob;«ms m eoch loop 



^Nomes for ^ + I 



Nomes for f ^ 



2t ^ 8 



to ^ 10 



18"^ 8 



3.2 
T?+5 



2 J. ' 
14 + 5 



9.4 
T?+ 8 



3 . 10 

i5 + 15 



10 6 



6 . I 



CemUhc 0 SeptMber 1973 by Board of Tlxuceeet UsLvcrclty of IIUboI* 
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oM 6 Subtfoci , tike denomlngfors 4 



i. This one is* done for you. 





o 



2 j 
- \ 



£ cut t whole pliio 
Into thinJt 



1? 



- I 



2. Finish this One. 





- 2 Cut I whole pitio 
5 into fifU 

4 



Now try these: 





1? 
- s 




3 i 



2i 
-1? 



•1 

I i 



Copyrl|ht 0 Septtaber 1975 by Board of Trueiccee, Unlverelty of IHlnol* 
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Flg» 3« Four examples of worksheets that accompany the PLATO 
Fractions Curriculum* 
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Whot froction of this boi is pQtnitd ? 




Draw linei on tht bO> to ihow that 
your oi::wer is right. 



ChooM on* cup 
oil your mvosurmg 



to do\ 

"9 r ""^ 




LlUl 



JLiJ.-LLiiijiL[ 



Circle th« cup you would chooM (B« sur« it't orx that con 
bt ustd for oil ingr*di«nls.) 

How many limis would youfill ii to get j cup 
of awful touct ? 



How many timtt would you fill it for \ cup 
of tvtird water? 



How mony timei 1c. the icky liquid 7 
For the horror juice ? 



Litt <h« next S froctioni m toch 
equivoience ii> . 



l_ Z 1 I » I 1 J 

■ 

\ I I I .1 » I J 

{ ? , I , I » } 

{ 7 , I 1 » » } 

{ T , , , I 1 } 



Where would you ihoot the dorts to hit the bat loom ' 
Wnie a DECIMAL number beside eoch boHoon 



a Show .6 jn thii number line 



b Show .65 on this number line. 



0. 



c Show .06 on this number line. 



d Show 1.4 on this number line 



e Show ^.8 on this number line 



TRY THIS ONE I 



Vati could wfHt 3 V2 two 
timii QAd add thim up. 



Or you could tl>inli of \^ j' jJij ^ j 



2 thrtat ond Z hotvti. 



NOW TRY THESE! 

Ttiink of a ooy that U loiy for you. 
Wrili your oniwirt In standard fMm 





4 X i-L = 


3 X -J- = 


2 x5| = 


3 X 2y = 


3xi = 


5 X - 


6x 1-^ = 



Fig. 4. Sample pages from some of the booklets that accompany 
the PLATO Fractions Curriculum. Each booklet provides a review 
and summary of a PLATO module. 
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History of Usage and Effectiveness 

Beginning in 1973, the curriculum was developed in conjunction with 
use by students in public school classrooms. This has permitted the 
authors to tailor the curriculum to the needs of students and teachers in 
real educational settings. Since its first large-scale implementation 
during the 1974-75 school year, the curriculum has been a part of the daily 
classroom mathematics program for approximately llOO intermediate grade 
students. It has also been used in various special education situations, 
among them hearing impairment, orthopedic impairme. . , nnd behavioral 
disorders. 

In 1974-75, and again in 1975-76, investigators from Eduv^.ational 
Testing Service in Princeton, New Jersey, conducted an external evaluation 
study of the PLATO Elementary Mathematics materials, in accordance with a 
contract from the National Science Foundation in Washington, D.C. Each 
study included about a dozen PLATO and a dozen non-PLATO classes. These 
classes, at the 4th, 5th, and 6th grade levels in eight different schools, 
included students from a wide range of scholastic abilities and 
socioeconomic levels . 

A major component of each study was measurement of performance gains 
in each of the three PLATO Elementary Mathematics content "strands" — 
Whole Numbers, Fractions, and Graphs — by meaas of pre and post testing. 

Data from these studies inclicater^ •'. ■ v fr..? Fractions strand was 
especially successful. Reporting to ■ . a Educational Research 

Assocation on the results of the 197i ; - . -'.flucational Testing Service 
investigator Spencer Swinton (1978)^ SLaL;.dA 

...used in a supplementary mode with students of appropriate 
readiness level, the PLATO elementary mathematics material 
yielded significant positive achievement and attitudinal 
effects. In the case of the fractions strand, these gains 
were large. 

Average PLATO effects [on special, ETS- constructed, tests] 
were positive and highly significant for ...fractions at all 
three grades. . . 

...analyses of both attitude and achievement instruments at 
the item level [supported] the conclusion that the fractions 
strand lessons had been highly effective. 

It should be emphasized that these were classroom, not laboratory, 
studies. Teachers were in full control at all times, and they taught math 
in different ways and with different emphases. One result of this 
realistically decentralized approach was that the particular math topics 
covered varied widely among classes and students* In particular, computer- 
collected data show that the average PLATO student had computer assignments 



^Swinton, Spencer, "Outcomes of the PLATO Eleraen'.:ary Demonstration", 
paper presented at the Annual Meeting of the American Educational Research 
i% Association, 1978» , , 

Er|c !' 12 
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In fractions only about a third of the time and completed only about half 
of the available curriculum in fractions^ Presumably, more nearly complete 
student coverage of the strand would have produced results even more 
favorable than those which Swlnton found. 

There is every reason to believe that most students would in fact have 
welcomed assignments to work further in the PLATO Fractions Curriculum. As 
Swlnton indicates, results from attitude items specific to fractions were 
very positive in both years, and this is in agreement with both student and 
teacher reports. 

In sum, the weight of the available evidence indicates that the PLATO 
sequence described in this manual is a powerful resource for the teacher 
facing the traditionally difficult problem of teaching fractions in the 
intermediate grades. 
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LESSON DESCRIPTIONS 
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Al 

MEANING OF FRACTIONS 

This set of lessons provides experience constructing. Identifying, and 
coti^}arlng fractions, both in the discrete case and the continuous case. 
It Is assumed that the concept of fractions has already been introduced. 

Cut and Paint A3 

Fraction Notation A4 

Paint and Compare A5 

Paintings Library . . . • • . A6 

Lights A7 

Make-a -Monster • A8 

Checkups A9 



Note : Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 



A3 



Cut and Paint (touch) 




Purpose: 1) Let the student construct fractions of a region. 
2) Introduce numerators greater than 1. 

Description: The student paints fractions of rectangular boxes. Fractions 
are written as "3 fourths," rather than "3/4." Difficulty adjusts' 
to the student's performance. 
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Fraction No tation 




R short way to writ* I fourth 



Try thcs«: 

long utay 
t half 
2 fifths 
lero thirds 
on* oneth 



short way 

t/2 ok. 

i/5 ok 

B^3 ok 

> 



Purpose: 1) Introduce 1/4 as a short way to write 1 fourth. 
2) Show the student how to write 1/4 on PLATO. 

Description: PLATO explains that 1/4 is a short way to write 1 fourth. 
The student practices writing fractions using the new notation. 
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Paint and Compare (touch) 




Purpose: Introduce a method of comparing two fractions. 

Description: The student predicts which of two fractions is bigger, then 
paints two identical boxes (one for each fraction) to check the pre- 
diction. The prediction can be changed after painting. Some of the 
problems involve equivalent fractions. 
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Paintings Library (touch) 




Right, rianlv 



IfCXT to try d different way LfC to aave this m tl>» library 
IBflCK to choose a new fraction C¥^Tfl to loo*, at tVw libiary 



h«l«n 

dock«y 

alyson 
• l«x 



Pasnt jnaa Library 
(I i»ted by n«n>«l 



1/2 



1/4 



2/3 3/5 

1/2 1/1 

J/2 I /I 

1/4 5/9 

3/5 2/7 

1/2 1/4 



This »» J-^"'! «lv»'>i. ^.B»^l■:d I H .1 t^c fcO' 



p«)nt)nc« do yxi want to Be«7 > 
(typ« the 7xunb«r) 



To s«« th« »i)d«x by fraction, press OATR. 
To lock at another library, prcos U*. 
Tc do a pa»nt»nt> press B^K._ _ 




rCXT to see alyticn's oth«r painting. 



OrtCK tc th« ivirne irK*«>. 
IJW to c»<int A, fraction. 



Purpose: 1) Encourage painting a fraction of a box different ways. 

2) Initiate the idea of re-arrariging the painted areas without 
changing the fraction painted. 

3) Provide opportunities to notice equivalent fractions. 

4) Let students share their work with others. 



Description: The student can paint a box to keep in the library or look at 
paintings done by classmates. Due to space limitations, each student 
can keep only two paintings. A student can replace his or her paintings 
with new ones. 
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Lights (touch) 




Purpo3=: Practice constructing and identifying fractions of a sat of objects. 

Description: The student turns on fractions of a set of light bulbs. After 
some success, PLATO turns on some lights and the student identifies the 
fraction represented. For this lesson the demonimator of the fraction 
:.s always the number of lights in the set. The student is expected to 
move quickly to the next lesson ("Lights: Equivalent Fractions") where 
the demon na tor is different from the number of lights. Diffficulty 
adjusts tc the student's performance. 
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I'lake" a-Mons t er (touch) 




Purpose; 1) Re~emphaslze that 3/4 Is 3 of a fourth. 

2) Provide experience with a new unit — the cup, 

3) Familiarize the student with a model that will be useful later for 
equivalent frE.ctions and common denominators. 

Description: The student uses measuring cups to mix monster formulas' in 

an eccentric scientist's laboratory. The available sizes of measuring 
cups have numerators of 1 . To measure 3/11, the student fills the 
1/11 cup 3 times. 
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Checkups 




Short checkup sequences are available In the following lessons: 

Cut and Paint 
Lights 

These sequences serve to review the previous work on the meaning of 
fractions and see if the student Is ready for more advanced materials 
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MIXED NUMBERS AND FR^^CTIONS GREATER THAN 1 



Using a pizza model, this set of lessons introduces fractions greater than 
one and relates these fractions to mixed numbers. The terms "whole 
number," "fraction," and "mixed number" are presented. The student learns 
to convert mixed numbers to fractions and vice versa. Some work is done 
with renaming a mixed number as is done in addition and subtraction of 
mixed numbers. For example, 5 and 1/2 is equivalent to 4 and 3/2. One 
lesson illustrates the importance of the unit, and another introduces a 
new unit — the turn. 



Pizza: Fractions B3 

Pizza: Mixed Numbers Introduction B4 

Vocabulary: Whole Number, Fraction, 

Mixed Number B5 

Sort Numbers by Form B6 

Try These: Fractions and Mixed Numbers . » . . . B7 

Try These: Equivalent Mixed Numbers ...... B8 

Units B9 

Skywriting and Spider Web BIO 

Checkups Bll 



Note : Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 



( 
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Pizza: Fractions (touch) 




[Thank ! 



Tckjch h€r9 to 
cra8« a pizza 



of a pizza. J /*^r^ 



LRB uiKen 
you ' re dorxr 






Purpose: 1) Re-einphaslze with physical model that 3/4 Is 3 of a fourth. 
2) Extend this to fractions greater than 1. 

Description: The student operates a pizza place, serving kids who appear 

and ask for specific fractions of pizza. The problem sequence depends 
on the student's performance. It is designed to do fractions less than 
1 until the student is familiar with the model, then lead into 
fractions equal to 1 and greater than 1. 
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Pizza; Mixed Numbers Introduction (touch) 



rPl««»« share tKes« | 
\p>»a«a for u». J 



To tt«rt ov«r, 
press DfCK 



^U>th norx l«ft OVr.| 




D«rltt'a 
PI22ft PLftCC 



LRO wh«n 
you ' re <ion« 




p ^ y \l got 6/5 of « P»x»« J 

i 5 

7^ ^ ^ , 

|Y«s, and I got I 




0«rla'» 

PIZZB PU<t 



To itort over, 
prass bPCK 



you "re done 




\^ pizzas IS just as mu:h as ^ of a pizsa. 





Purpose: Introduce the idea that a fraction and a mixed number can name 

the same number, then provide practice naming a number with both a 
pure fraction and a mixed number. 

Description: The student shares 1 5/3 pizzas (and similar amounts) fairly 
between two kids. The kids get 1 1/3 pizzas and 4/3 of a pizza, 

respectively, so the conclusion is that 1 1/3 is equivalent to 4/3. 

The problem sequence adjusts to the student's performance* 



EKLC 



Later in the lesson the student fills in a fraction name and a mixed 
number name to describe a picture of pizzas. There is very specific 
step-through for errors. Difficulty adjusts to the student's 
performance • Higher level problems often have no picture as long as 
the student is doing well. 
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Vocabulary; Whole Number, Fraction, Mixed Number 




Purpose: Introduce vocabulary used in future lessons. 

Description: The student is presented with examples of whole numbersg 
fractions, and mixed nunibers, then asked to write one of each. 
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Sort Numbers by Form (touch) 




Tcmch hf.rc to 
eras* thg | | 
around a rmtrt-^r 



rilXED NLTOERS IN HCPE 



ly 19 



i 15 H 
3 4H 10 



IHOLE MJMBERS IN HERE 

3 15 19 14 



Touch here to 
erase the F] 
around a number 



1 TKinh'sr IS net in the right box. 





FRfCTIOJS IN HERE 




3 




3 
4 





MIXED NUrBCRS IN HERE 






8H 


10 



lilhen <,K^j ' re done 



3 


UHOLE fiX«ERS IN hCRE 

15 19 


14 


10 






FRrtaiONS IN HERE 


i 

4 






11 


MIXED NLTCCRS IN HERE 

8}-: 


4H 





■Touch here to 
Icraso the Q 
flaround a rufHber 



Very good' 
Preas -hCXT- for a new ( 



Purpose: Practice distinguishing "fractions," "mixed numbers," and "whole 
numbers." This is necessary for understanding the vocabulary used in 
future lessons. 

Description: Several numbers (whole numbers, fractions, and mixed numbers) 
are scattered on the screen with three boxes to sort them into: one 
each for whole numbers, fractions, and mixed numbers. The student sorts 
the ntunbers into the appropriate boxes. 
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Try These: Fractions and Mixed Numbers 




Purpose: Provide practice converting fractions to mixed numbers and vice 
versa. This Is for students who already have a basic understanding, 
but need practice. 

Description: There are four problems per page, and no pictures or models. 
Problems are like 2 1/3 = ^ /3. If the student Is wrong twice 
on a problem, PLATO gives the answer to it. Difficulty adjusts to 
the student's performance. 
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Try These; Equivalent Mixed Nuipbers 




Purposejl Provide practice renaming mixed numbers as done in addition 

and subtraction of mixed numbers. This Is for students who have a 
basic understanding, but need practice* 

Description: There are four problems per page, and no pictures or models. 
Problems are like 4 1/2=3 ^ /2. If the student is wrong twice 
on a problem, PLATO gives the answer to it. Difficulty adjusts to 
the student's performance. 
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Units 




I But 1 3 of 5 Tr 6 




Purpose: Point out the Importance of the unit. For example, 1/2 of one 
unit can be the same as 3/4 of another unit. 

Description: There are ten Independent pages In this lesson. On each 

page some kids on the screen discuss a situation Involving units. The 
student fills In appropriate parts of the discussion. 



30 



BIO 



Skywriting and Spider Web 



3 f, t , ♦ f , t , 



U5 t, 



p V » » » e » I 



FVcM / to so forward 

t to turn . 
citflrt a pattern, then Press L^. 



Th«r« %r» 6 protrama Jn thj» library. 
P means Plato r«p«ata the procram. 

2. aharon "hj" 

^ al^6tll fl^Stal J f»-l/2t4f-l/4t2f52f-l/4t 

1 ri/-<t2 ri/4t3rs3rat r 

3. doo)i«y -- '"tnaxe" 

M Ifft5fj/2t-l/'<t7fl/'«t6fl/4t6fl/'«t5fl/'«t 
5f l/'lt^fl/'lt^f J/'<t3f 

4. aamon "tbecoverup* 

9C| * fl^-Ct J2f2/3t2 3fl/St l/m/'<tl fl/2tl fl/^ 
t ✓2t32n^'1t7fl/'4tl/2t32fl/5t2/3t475f 

5. alyson 'pollutJcn' 
^P 7fl/5t3f7/Bt2f5^8tt fl/2t 



6. Sharon -- "hi" 

^ BU6t9fl^3t»l I fs-1. 2t3f- l/'<t2 fa2f-l/'<tl 

ri/4t2ru'4t3r93rsi r 

7. dave 'star" 
|C*P 5f2/5t5f-l/'5t 



Preaa -ICXX- to continue in library. 

-BflCK- to leave this library, or 
Urite the nmrber of • progrow to see it run 



f, 2/5 t, 5 f , 



1/5 t , 




dave "star" 

Plato ut>M repeat thg pattern ""^ ^^^^ ^'"^ ^^^P 



Purpose: 1) Provide experience with a new unit — a turn. 

2) Provide experience with very basic programming ideas. 

3) Let students share their work with other students through 
the program library. 



Description: The student writes a program to move an airplane (or spider) around 
the screen, leaving a trail of smoke (or web). A program consists of a 
sequence of '^forwards" and "turns.'' Each student can save one program 
in the library and replace it at any time with a new one. 
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Checkups 





Short checkup sequences are available In the following lessons: 
Pizza: Fractions 

Pizza: Mixed Numbers Introduction 
Try These: Equivalent Mixed Numbers 

These sequences serve to review the previous work on mixed numbers and 
fractions greater than 1 and see If the student Is ready for more advanced 
material* 



FRACTIONS MD MIXED NUMBERS ON THE NUMBER LINE 



This set of lessons Introduces the number line and provides experience with 
placement of fractions and mixed numbers on the number line. Experience 
with fractional distances and related Ideas Is also provided In 
various game formats. 



Number Line Introduction C3 

Mixed Number Notation C4 

Darts • < C5 

Pick a Tub C6 

Splash! . « C7 

Torpedo C8 

Checkup: Darts C9 



Note: Lessons that require the use of a touch panel are Identified by the 
word "touch" after the title on the lesson description page. 




Purpose: Familiarize the student with whole numbers on the number line. 



Description: The student fills in whole numbers on a number line. Difficulty 
adjusts to the student's performance. 



C4 



Mixed Number Notation 




Purpose; Show the student how to write mixed numbers on PLATO, 

Description: PLATO shows how to write 2 1/2. The student writes 1/2, 1 1/2, 
and 2 1/2 to mark points on a number line that already has the whole 
nxjonbers labelled • 
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Darts 




Purpose: Experience locating fractions and mixed numbers on the number line. 

Descriptions The student vrites numbers or expressions to shoot darts at 
balloons tied to a number line. Difficulty adjusts to the student's 
performance. Higher levels have fewer integers on the line and/or 
smaller balloons to shoot at. 
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Pick a Tub (touch) 



Helen's turn' 



<5L 




J ; n 18 1' 



M-J > tut. tb-n Fr*55 rt>T. 




Helen's turn' 



I I I I 



17 II II 17 



H for H«l-n 
a for ftrvi^/ 



T'-r h«ip, k:lp. 



Rndy's turn' 



'\JJUvAJJ 



Touch a fraction arxl a tub, then press NEXT. 



H for Helen 
m for ftndy/ 



Tor help, pr»»a VCLP. 



Rndy's turn' 



I I I I I I I I 



11 

-r 



H for Helen 
a for ftndy 



Press fO'.T /or a new ball.. 



Tor help, pr*«a ^CLP. 



Purpose: Provide experience estimating positions of pure fractions on a 
number line. 

Description: This is a game for one or two players. A ball is on a number 
line with tubs underneath, and ten fractions are given. Each turn con- 
sists of touching a fraction and a tub. The ball bounces the fraction 
distance and falls into a tub. If the student chose the right tub, the 
ball is marked with his or her initial. Difficulty adjusts to performance • 
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Splash! 




Purpose: Provide general experience relating and converting fractions to 
integers and mixed numbers. 

Description: This is a game for one or two players. A kid on a pogo stick 
tries to hop to the end of a dock without falling into the water. The 
student tells the kid how far to go. Difficulty adjusts to the student's 
performance. 




3S 



C8 



Torpedo 



Capt. Dookcy's nov« 




















■ 
























■.-.jr F:-:iit.;r, 


t-: Sid to 



Capt. Dook«y'« bk>vc 



V/'or piece I s I 



ju«t tc' "Owe. 



Purpose: Practice estimating fractional distances on a number line. 

Description: This is an interterminal number line game. Two students compete. 
One controls a boat, the other a submarine. The object is to move to a 
point above (or below) the opponent's piece and shoot it. The number 
line varies from game to game. 
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Checkup; Darts 




Let's C^ic your skiJi. C*n you .3 
hit a balloon with «¥erv darf 



Shoot the dart 
«t > 1 1^4 



I J '3 
1 l.'^ 





htta 


misftes 


3 


2 


Pretty 








Bjrr>-' 




That a 


all 


fo»- now. 


Preas NC^T. 



Purpose: Review fractions on the number line and see if the student 
is ready for further number line work. 

Description: The student plays two games of "Darts." Each game has 

three balloons to pop, all of which can be hit with denominators less 
than 7. PLATO displays che student's score of "hits" and "misses." 
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RELATING FRACTIONS TO DIVISION 

This lesson relates fractions to division by showing that x pizzas divided 
by y kids gives x/y pizzas per kid. The lesson uses a "box" and a "hex" 
as variables to generalize the rule x*y = x/y. 

Pizza: 2 Pizzas for 3 Kids D3 



Note : Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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D3 



2 Pizzas for 3 Kids (touch) 



m 



Hi, D«rlA. 
Yoo hay 2 piii«». 



To start ov£ri 
prea» BACK 



fsh«r« th«m f»jrly | 
(.•mjng th< } of ua. J 




PIZZft PLflCE 



touch here 
to chang« 
rvi**>«r of •l)c«s 




0^ 



Jo &tdrt ov«r, 
press BRCK 



Y«b, w< 


t each got 




or a pizza. ^ 




J 0^ 

-tf^^^^ L« when 

you're done 



Osrla's 
PIZZft PLftCE 




touch here 
to chanc« 
number of slices 



2 pizzas for 5 kids. Each kid ftet: 2/5 of a pizza 

7 pizzas - 4 Kidt ■ f'^ ■^■■i 3 pizza for each V.td> 
I 7 pizzas - •) liids • I 7 '9 of a pizza for each kid. 

7 pizzas - 5 >.i Js • 7/5 of a piisa for each kid. 



I I .Pizras T kids = > 



of a pizza 

for each kid. 



Purpose: Introduce the Idea that xfy Is equivalent to the fraction x/y. 

Description: The student has two pizzas which must be divided equally 
among 3 kids. This shows that 2 pizzas divided by 3 kids is 2/3 
pizzas per kid. After several similar problems, the student fills 
in "short stories" of the format: "2 pizzas for 3klds. Each one gets 
y of a pizza." The student then uses Q and to generalize 

the rule □ * Q " D/q * 
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EQUIVALENT FRACTIONS INSTRUCTION WITH A MODEL 



This set of lessons develops a method for constructing fractions equivalent 
to a given fraction. The basic model is a rectangular box, some fraction 
of which has been painted. The student learns to find equivalent fractions 
by dividing the box inco smaller equal pieces. For example, if the box is 
cut into fourths, and one fourth is painted, then the student can divide 
each fourth to show that 2/8 of the box is painted. This method is used to 
show that multiplying the numerator and denominator of a fraction by the 
same number creates another name for the fraction. This multiplication 
method is used to list equivalence sets for fractions. The term 
"equivalence set" for a fraction is used to mean the ordered list produced 
by multiplying numerator and denominator by the set of integers, beginning 
with 1« 



Boxes: Equivalent Fractions E3 
Boxes: Equivalent Fractions Practice E4 

Boxes: Name Equivalent Fractions E5 

Equivalent Fractions Generalized # . . E6 

Checkups E7 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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Boxes; Equivalent Fractions 



Think of cutting the box 
into B equal piecen. 



Hoig many of the pieces 
would be painted? ^ 



1/4 of the box IS p<alnted. 



Think of cutting the box 
into 6 equal pieces. 



How many of the pieces 
would be painted^ 2 



So Z/a of the box 
is painted. 



1/4 of the box is painted. 
Z/a of the box is painted. 



^4 








wm 

m 

m 


'Mi 














1 
















3/4 of 


the box 


is pat 


nted. 



of the box 

Is painted. 



6/0 of the box is painted. 



of the box 

is painljed. 



3/4 of the box is painted. 
6/8 of the box is painted. 
9/lZ of the tx» is paint<?d. 



Purpose: Introduce a method for constructing fractions equivalent to a 
given fraction. 

Description: PLATO paints a fraction of a box. The student is stepped 

through the process of cutting the box into more pieces to find another 
name for the fraction. Difficulty adjusts to the student's performance. 
The first problem gives a very specific step-through; later ones move 
faster and give less step-through. 
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Boxes; Equivalent Fractions Practice (touch) 




Purpose: Practice naming equivalent fractions with a familiar model 
available for help. 

Description: PLATO paints a fraction of a box, and the student writes other 
names for that fraction. (The student can draw and erase lines on the 
box.) Some problems ask the student to draw lines on the box to show 
that two fractions are equivalent. Difficulty adjusts to the student *s 
performance. 
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Boxes; Name Equivalent Fractions (touch) 



Names for * fi fths: 



Uhat is another i 
for 4/5? > 



Touch here to 
charge your mind. 



r4«mcs for 4 J J (ths; 

M _1. J. 4B I ^ j 2 -I 

15 • la ' 4 . 51 • 2B • 15 ; 



ftre ali the fraction! 
names for 4/5? > 




Purpose: Practice naming equivalent fractions with visual feedback comparing 
all of the named fractions. 

Description: PLATO paints a fraction of a box. The student names fractions 
equivalent to the given one. Each named fraction is painted on a new 
box so that all of the fractions can be compared. The student removes 
any fractions that he or she decides are not equivalent to the given 
one. Difficulty adjusts to the student's performance. 
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Equivalent Fractions Generalized 



of th« box IB painted. 




I ck>n' t think so. . ^^ 
Show why. ^ ;> 



■J of the bo« IS pairtei. 



P 








pi' 

















I s i name 



tor ^. 



PLATO just cut each piece into 4 piices.- 
^^ow there are 4 tif^es as rtwioy p>e:«S' 
ftrxJ 4 tifo«9 5! 11^r,y cai'ited pS-i e?. 

ticxM there are 2*4 painted pieces. 

ft of *he bo» ia pamted 
Hoi«< th«re 5 re 3 ■ ^ piece? 



I S«! -ft reallv iS [ fjs^ 
a nafne for . ^' •> 



Let's list t>i« n«m«» jn ord«r. 



^4«m«s for 



•K i, i. i. tV,> 

/ 

> -H I. 

2 -UJ 12 



Hat O-t t fj I va leivie set to\ 
lilr 1 1-: the !■>-■» fra -t i :r.. 



'A. tV. -Nr.: 



Purpose; 1. Present a systematic method for finding fractions equivalent to 
a given fraction. 
2, Practice naming an equivalence set in order, starting with 

simplest terms. This skill will be useful later for eystematically 
finding a common denominator for addition and subtraction of 
fractions. 

Description: The first part of the lesson demonstrates that other names for 
a fraction can be found by multiplying the numerator and the denominator 
both by the same number. Kids on the screen question the method. PLATO 
justifies It for various cases by making more lines on a painted box 
and giving a short explanation. In the second part of the lesson, the 
student uses this method to list equivalence sets for given fractions. 
Difficulty adjusts to the student's performance. Lower difficulty levels 
off er much help. Higher levels encourage the student to work without 
PLATO'S help. 



E7 



Checkups 



a line m linm l/'3 of the box is painted. 




Short checkup sequences are available In the follcwlng lessons: 

Boxes: Equivalent Fractions Practice 
Equivalent Fractions Generalized 

These sequences serve to review the previous work on equivalent fractions 
and see If the student Is ready for more advanced material* 
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REDUCING FRACTIONS TO SIMPLEST TERMS 



This set of lessons defines "simplest terms" and develops a systematic 
method for reducing fractions to simplest terms. The simplest terms name 
for a fraction is defined to be the name that has the smallest numerator 
and denominator. It is assumed that the student is familiar with 
equivalence sets for fractions as presented in the "Equivalent Fractions 
Instruction with a Model" lessons. The student learns to find the simplest 
terras name by dividing out common factors of the numerator and denominator. 
There is some discussion about why this method works. The sb"' 
encouraged to experiment with factors and divisibility relat 
equivalent fractions. 



Simplest Terms F3 

Equivalence Experience F4 

Checkup: Simplest Terms F5 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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Simplest Terms 



Tb«M fraction* "r* all n«m«9 for the —m* norrixr 

(Cf; i. i. A. tt, tt, tf. . . .} 



Is the 5>nol«»t 



t<rtns nam«, 



Th«»« fractions arc atl names for the same nunib«i 

{(j) tV, tV, tV, -/t, tV, . . .) 

^ is the ainolest terms name. 



These fractions are all name» fcr the »«me rufrber . 

; +f, W. ^, -if , if, ^f, . . . ) 

Uhat is th« siffC'lest termf name? > 




Right' I is the 
sjmpUst terms na-ne for T z I'^j^^'.y 



J^~^i^or ^ , too! 



I The ft rifles*, t-rm^ name IJ« 

the n«-.*e uith t»-^ *r.jll-«t !^ Pf'-'l 
! r...r.^' >' ■» and den<K..ir,»tor. 



Hera are to«»« equivalence 5et». 



{ i. i. ^, \i. ^. i^. . . .) 

{ I, ^, i, ^, tV, tV. a . . .) 
{i, tV, a, a, ii. a. «... .) 

Uhat is th« sifff l^sst terma nart« for "J 7 "i" ok. 

What Is the otffglest terma name for 

Uhat Is the ^J tnc-lest temiS name for i ? i ok 

ijhat is the simplest terms name for "f^ ? > 



v.u -oily i^tJ 



t*J- I I I -rip /<>*^ ' ''■ ' 



Z^**^ f First w. 
KZA.{ with 3 



we ll fill these b->^ts 
: I wnn 3 number tK^t ^ft^ke^ 
I each Jlv^s^^n c--..trM» vot tvtr,. 



Find the »lmpl«8t term* name for , 



Fill both boxes with a number 
that makes «ach division come out even. 



2^ 12 6 ■» >| 



Purpose: Give the student a somewhat rough definition of the "simplest 
terms" name for a fraction, then present and practice a systematic 
method for finding the simplest terms name for any fraction. 

Description: Given an ordered equivalence set for a fraction, PLATO points 

out the simplest terms name. After a few such examples, PLATO presents an 
equivalence set and asks the student to Identify the simplest terms name. 
Kids on the screen point out that the simplest terms name Is the name with 
the smallest numerator and denominator. Practice examples follow. 

Kids on the screen then suggest that the equivalence set Is not necessary 
for finding the simplest terms name for a fraction. For given fractions 
the kids help the student divide out common factors of the numerator and 
denominator to find the simplest terms name. Difficulty adjusts to the 
student's performance. PLATO's help is gradually reduced until the student 
is finding the simplest terms name Independently. 
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Equivalence Experience (touch) 



Touch one 

rV; ^ 

I'lhtanse Any tln>4i 



Put a nurrf«r in th« boxes. 



15 



>rot>lew>. press LRB. 



Touch one 
(Change any time.) 



1 5 " rj j 21 



ICXT to do another. 



t)^rtn /ow ^Mxr\^ a new problem, press LflB. 



Purpose: 1) 



2) 



Encourage the student to think about why we can find the 
simplest terms name for a fraction by dividing out the 
common factors of the numerator and denominator. 
Give the student a chance to experiment with factors and 
divisibility related to equivalent fractions, using PLATO 
to do the computations. 



Description: Some kids on the screen briefly explain that they can get 
another name for a fraction by dividing out common factors of the 
numerator and denominator. Then the student uses both multiplication 
and division to construct more names for given fractions. PLATO 
does the computation, so that the student is concerned only with 
exploring multiples, factors, divisibility, and any other patterns 
that he or she may find interesting. 
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Checkup; Simplest Terms 



What IS th« aifrfJest terms r%ame 1 : f f§ 



hCLP Available. 

— 



There Is a short checkup sequence available In lesson "Simp ''est Terms" 
which provides review of the topic and an Indication of wheth?.r the student 
has mastered the material- 



EQUIVALENT FRACTIONS AND MIXED NUMBERS 

PRA(yrioi3 wiTiiniit a 



This set of lessons provides practice constructing and Identifying 
fractions and mixed numbers that are equivalent to a given fraction or 
mixed number. The student is asked to sort fractions and mixed numbers so 
that all names for the same number are grouped together. Other exercises 
ask the student to complete statements like 1/2 « /6. 

Sort Equivalent Fractions G3 

Sort Equivalent Mixed Numbers G4 

Try These: Equivalent Fractions G5 

Checkups G6 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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Sort Equivalent Fractions (touch) 




Purpose; Provide practice Identifying equivalent fractions. This Is for 

students who already have a basic understanding of equivalent fraction^- 

Descrlptlon; Several fractions are scattered on the screen along .^th 2, 3, 

or 4 loops. The student sorts the fractions into the loops so that each 
loop contains an equivalence set. Difficulty adjusts to the student's 
performance. 
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Sort Equivalent Mixed Numbers (touch) 




Purpose: Provide practice identifying equivalent whole numbers, fractions, 
and mixed numbers. This is for students who already have a basic under 
standing of equivalent fractions and mixed numbers. 

Description: Several numbers (whole numbers, fractions, and mixed 

numbers) are scattered on the screen along with 2, 3, or 4 loops^ The 
student sorts the number's into the loops so that each loop contains an 
equivalence set* Difficulty adjusts to the student's performance. 
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Try These; Equivalent Fractions 




Purpose: Provide practice with equivalent fractions. This Is for 

students who have a basic understanding of equivalent fractions, but 
need practice. 

Description: There are four problems per page, and no pictures or 

models. Problems are like 1/2 « ^ /6. If the student is wrong 
twice on a problem, PLATO gives the answer to it. Difficulty 
adjusts to the student ''s performance. 
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Checkups 




Short checkup sequences are available In the following lessons: 

Try These: Equivalent Fractions 
Short Equivalent Fractions 

These sequences serve to review the previous work on equivalent fractions 
and see If the student Is ready for material that uses equivalent 
fractions. 
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EXPLORATORY LESSONS FOR EQUIVALENT FRACTIONS 
AND COMMON DENOMINATORS 



These lessons take an exploratory, intuitive approach to equivalent 
fractions and common denominators. The first lesson illustrates that two 
fractions can name the same part of a set of objects. The others provide 
experience using equivalent fractions and common denominators to solve 
problems like how to measure out half a cup of something when there is no 
1/2 cup measure available, or how to serve 3 people who want different 
fractions of a pizza when the pizza must be cut into some number of equal 
pieces. 



Lights: Equivalent Fractions H3 

Pizza: Cutter Stuck ..... H4 

Pizza: Common Denominator .H5 

Make-a -Monster with Equivalent Fractions • • . • H6 
Make-a -Monster with One Cup . H7 



Note ; Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 



ERJC % 



H3 



Lights; Equivalent Fractions (touch) 




Turn on 4 of th« 1 Ightsi 
Just right , Susan. 

f'xi turrkcJ on 12 of tV^« lights. 



9 9 9 
t t t 

9 9 9 
9 9 9 

Turn on 4 of tK« lighti. 
Just right, SuMn, 
_3_ 

You turned on 12 of tK« lights. 

i J 
Y«9. 4 of th« lights 13 fhe sanve «s J2 of tK« lights. 



Purpose: Introduce equivalent fractions, using a set of objects. 

Description: The lesson consists of problems like this: The student 

turns on 1/4 of 12 light bulbs (by turning on 1 row out of 4 rows), 
then notes that 3/12 of the lights are on, and concludes that 
1/4 of the lights is the same as 3/12 of the lights. Difficulty 
adjusts to the student's performance. 
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crn 



H4 



Plzzat Cutter Stuck (touch) 



4^5 



\l h«l( of ■ ptzx*. J 



Touch Mr« to 
«ra»« • pisza 



Can you still giv« h«r 
1/2 cf • pizza" 

> 




Purposes Provide an informal introduction to equivalent fractions. 

Description: The student operates pizza place, serving kids who ask for 

specific fractions of pizza* The automatic pizza cutter is stuck on the 
"wrong" number of slices, so, for example, the student has to use eighths 
to make a half a 
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Pizza: Coimnon Denominator (touch) 



fl w«nt I 
\l/6 of * puTa. j 



press OftCK 



g 5 



0 0 



Cut 1 pixza to 3«rve all of the*", 
ffor help, press KCXP) 



PlZZf^ CUTTEP 
6 slices 



LPS uh«n 



Itooch here 
to change 
»iun*>«r of sj ices I 



Purpose: Provide experience finding and using a coimnon denominator with 
a familiar model. 



Description: The student has one pizza with which to serve two or three 
kids on the screen who want different fractions of pizza. The pizza 
must be cut once Into equal pieces to serve everyone. Difficulty of 
problems adjusts to the student's performance. 
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Make-a-Monster : Equivalent Fractions (touch) 



( bco \ 



miii 



Fonnjla 

y I cup terror ton:c 
I j cup boo brew | 
1 cup >»orror )uice 
^ cup icky I iquid 




) cup- 



Tine' 

Now get the re» 
of the mivturc. 



Purpose: Provide experience using equivalent fractions with a familiar model. 

Description: This Is like the earlier Make-a-Monster, but the student has 
to use equivalent fractions. When the formula Includes 3/4 cup of 
something, the 1/4 cup Is not available, but the 1/8 cup or 1/12 cup 
Is. The lesson records which cups a student has used for each 
fraction, and when possible, chooses available cups from those not yet 
used. If a student Is doing particularly well, he or she may get 
"hard" formulas (e.g., a situation where he or she must measure 3/9 
with a 1/6 cup). 
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Make a Monster with One Cup (touch) 



Domo Sua 
Forifula 

^ cup cr««py cr€«m 
^ mp terror tonic 
^ cup horror juice 



Choose one cup 

to do all 

your nveasuring. 




Purpose: Provide experience finding and using a conanon denominator with a 
familiar physical model. 

Description: This is like the earlier Make-a-Monster, but the student must 
choose one measuring cup to do all the ingredients in the formula. For 
most students, this will be a straight forward common denominator 
exercise. But, for students who do particularly well in this program, 
there will ])e a few "hard" formulas. (A "hard" formula might include 
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be 
1/6 or 1/12.) 
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Make a Monster with One Cup (touch) 



,lAj li 



I 1 A 



Donso Dui 
Forwula 

^ cup creepy cream 
^ cup terror tonic 
^ cup horror ]uic*« 



=Y= .lliLJU 



Choose one cup 

to do al 1 

your fneasuring. 



Purpose: Provide experience finding and using a common denominator with a 
familiar physical model. 

Description: This is like the earlier Make-a-Monster, but the student must 
choose one measuring cup to do all the ingredients in the formula. Fo 
most students, this will be a straight forward common denominator 
exercise. Sut, for students who do particularly well in this program, 
there will be a few "hard" formulas. (A "hard" formula might Include 
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be 
1/6 or 1/12.) 



H7 



Make a Monster with One Cup (touch) 



Oonte Bug 
Fomil* 

^ cup cr«cpv cream 
^ cup t«rror tontc 
^ cup hoppop lu»c« 



Choooe one cup 

to do all 

you'* meaauririQt. 



r 



Purpose: Provide experience finding and using a common denominator with a 
familiar physical model. 

Description: This is like the earlier Make-a-Monster, but the student must 
choose one measuring cup to do all the ingredients in the formula. For 
most students, this will be a straight forward common denominator 
exercise. But, for students who do particularly well in this program, 
there will be a few "hard" formulas. (A "hard" formula might include 
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be 
1/6 or 1/12.) 
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Make a Monster with One Cup (touch) 




Bonio Buc 




Choose one cup 

to do all 

ycur measuring. 



Purpose: Provide experience finding and using a common denominator with a 
familiar physical model. 

Description: This Is like the earlier Make-a-Monster , but the student must 
choose one measuring cup to do all the Ingredients In the formula. For 
most students, this will be a straight forward common denominator 
exercise. But, for students who do particularly well In this program, 
there will be a few "hard" formulas. (A "hard" formula might Include 
6/9 cup, 2/A cup, and 5/5 cup; the appropriate cup choice would be 
1/6 or 1/12.) 
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ADDITION AND SUBTRACTION WITH LIKE DENOMINATORS 



This set of lessons covers addition and subtraction of mixed numbers with 
like denominators. The instructional lessons use the pizza model to 
introduce the concepts of adding, subtracting, renaming an answer in 
standard form (i.e. with fraction part less than 1 and in simplest terms), 
and "borrowing" in subtraction. The pizza model is available for help 
through much of the practice. Some practice is done with number line. 



New Answer Format 13 

Addition and Subtraction of Mixed Numbers 

with Like Denominators 14 

Simplifying Answers to Addition Problems .... 15 

Standard Form Practice * . . 16 

Addition Practice, Simplifying Answers ..... 17 

Subtraction with Borrowing 18 

Addition and Subtraction Practice with 

Simplifying and Borrowing 19 

Target Practice ^ • HO 

Fractions Basketball .Ill 

Addition and Subtraction Drill . . * 112 

Checkups ^13 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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New Answer Format 




Purpose: Introduce the new way that a student's answer will look when he or 
she writes a fraction or mixed number on PLATO. 

Description: The student writes several mixed numbers. Some of them appear as 

3 1/2 (the "old" format); others appear as 3 -I (the "new" format). 

The new format will be used in the addition and subtraction lessons where 
the old format might look confusing. The new format involves no change 
in the keys pressed by the student, only in the way PLATO shows it. The 
old format is easier for PIATO to handle and allows many more options for 
the student, so it will continue to be used whenever the new format is 
not needed. 
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Addition and Subtraction of Mixed Numbers with Like Denominators (touch) 



►CLP 



2f 
.4? 



Hur fMnv' pizzas in olP 



21 
+4? 



©©©©"^ 



'^T ptZZM 



Kow mart^' whol« pizzas? 6 ok 
How nvny sevenths of a pizza? > 



2i 



If you took away 1? pizzas, 
how much would yoo hava left? 



2f 



LflB «-h«n To start owflr 

you're done. press BftCK. 



Hello, Barry, 
flay I have 

1 k pUzas. 

^ 



Vou ar* sti 



artins with 2| | 



Purpose: Begin addition and subtraction of fractions and mixed numbers with 
like denominators. 

Description: The student answers addition and subtraction problems. Pizza 

pictures and extra help are available. Difficulty adjusts to the student' 
performance. The student who is doing well gets some problems without 
pictures. 
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Simplifying Answers to Addition Problems 



a 



U«tt! I think 

2i 



Un't It 2i' 



JE 




They 
th« 



'•r« ikll] 



Is «veryonc nsminc 
tH« 9«me «mount 
sf pizzo, Barry' 

> y«9 



I hav« an ideal 
L«t '» •> 1 nam« our 
answers the w«; 



Good idea' 'Uct'i* write 
a 1 1 our tract tons 
in •iitplest term*. 



tiJh«t' 



I h«v« an id«Al 
L«t*lk a I t name our 
anawera the aane way. 

> 

Good td«s* Lata urit« 
al I our Tract i ona 
in atmpleat t«rma. 



Uhat 
name 



3 th« sirt¥>l«st terms 

for fi, Barry' ^ ^.^ 



Rnd let's write 
all our r:*oJ numbers 
with the bigB«t^t possible 
uhole liimber part. 



7^ 



Ves' Instead of 
1 2, we' 11 rjrit« 2 



Uhat 
inst< 



3f 



u>ould 'pOu write 
!ad of 2f, Barry? 
Wight, i^rry' 



Let's call this 
starvdard form" . 




Purpose: Show a need for simplifying the answer to an addition problem. 

Description: The student answers an addition problem. Several kids on the 
screen suggest different correct answers to the same problem. In order 
to avoid this confusion, they decide to always name their answers with 
the biggest possible whole number and with the fraction in simplest terms. 
They call this way "standard form." The student practices writing some 
numbers in standard form. 
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Standard Form Practice 







(■■i fr. f.M, 






biggest U.U: 




F- SSI tie 




nr.i frdot 1 :n 


in sinf-l 


est terms. 


wnti th-s star>*»rJ 


vrm nafo- 


for tb*ie 



31 



That's i ndfTkS (ir Jj 
but we wsnt th- 
bisf^st F-vSSibl« 
i.ih.;-t< nurrter. 



-12. 
» 10 



4^7 



Purpose: Practice writing fractions and mixed numbers in standard form. 

Description: The student writes the. standard form names for given fractions 

and mixed numbers. There are. four problems per page. After the student's 
third wrong try on a problem, PLATO gives the answer. Difficulty adjusts 
to the student's performance. 
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Addition Practice, Simplifying Answers 



II 

ill 

Right nuffi>«r. Ban 
Nam« it in 
standard form. 









aval 1 abl e 






11 
























<i: : i. tvr i ...» 
ir. !ir,«; 1-:^. ^-n. 














•■Stv ■ 1 I *! J 


■. J. 1 1 • 



hCLP 
aval lable 



Still th- i iiV-.*. r*jfri-*r. B^rr... t^it 
rv:t in 5tstvi>r.i t:rr,.. P'.-t t <-i 



H:*-< cMnr' |:iz;ss in 



avat lable 



J 8 ^4 :l 



H.'fi nvsn" pisias in all"^ 



Purpose: Provide experience adding fractions and mixed numbers with like 
denominators, simplifyliag answers when necessary. 

Description: The student ansiwers addition problems, simplifying answers 

when necessary. Pizza pictures and extra help are available. Difficulty 
adjusts to the student's performance. 
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Subtraction with Borrowing (touch) 



To start over, 
prcAS SACK. 





PETE'S 
PIZ2.Q PLftCE 




I |u%^. «t« 5 vi a |<r^:a. 
rtC'«i tMTT,- pi2Z*9 v<-y have left? 



PETE'S 
PI22fl PLRCE 




PIZZft CUTTEP 
3 slices 



you »t«rted with 4" pijzas. 

I just at« 3 it 3 plZ7«. 
Mow many/ pizzas <W ■/■au have left^ 



3? ck 

Ttntsh this ru(nb«r s«nt«nce 
about th< pizzas. 

4 - ? = 3Kk 



PETCS 




Purpose: Introduce a method for solving subtraction problems like 3 3' ^ ^ • 

Description: The student does "borrowing" problems while operating a pizza 

place. For example, the student starts with 3 -j pizzas, then gives away 
2 

of a pizza by cutting one of the whole pizzas. The student writes a 
3 12 2 

subtraction number sentence: 3 - = 2 . Difficulty adjusts to the 

student *s performance. Harder problems have less specific step-through and 
ask the student to write the subtraction number sentence before cutting 
the pizza. 
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Addition and Subtraction Practice with Simplifying and Borrowing 




Cut I whole pizza into fifthS' 



- \i ^ - It 

> 4- i 



I 



Purpose: Provide experience adding and subtracting fractions and mixed 
numbers, simplifying answers and "borrowing" when necessary. 

Description: The student is stepped through subtraction problems involving 
"borrowing." Difficulty adjusts to the student's performance. Higher 
levels of difficulty give less help and include addition problems as 
well as subtraction problems. Most, but not all, of the subtraction 
problems involve "borrowing." 
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Target Practice 




Purpose: Addition practice which may encourage checking the answer by 
estimation. 



Description: The student fires a remote control rocket at a target. Both 
the rocket and the target are on a number line at known, posit ions. An 
easy estimate will hit the target for a "SCORE," but only the exact 
answer gets a "BULLSEYE. " Difficulty adjusts to the student's performance 
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Fractions Basketball 



5«rry 



Barry sheets 
at this baah-et 



Barr-. 



•9 turn' 



2i_ 



Ksrla ?bc-cta I 



i 



D«rry 
mmm m m 

: : 8.: 



• • « 

• ?> ««« 

• if 0 ■ 

mmm 



•■a aaa aaa 
• a a a a 

cm ai aa 

{•a a 
aaa aaa 



Two pC'irita fcr 
Barry. 



B«rf-'s turn' 
: - 1 0 



at tV.i- ijil ttj 



1 



Purpose: Subtraction practice on the number linea 

Description: This is a game for one or two students a Given ball and basket 
positions on the number line, the student bounces the ball some frac\:ion 
or mixed number (eaga, 2 7/8 makes the hall do two bounces of length 1 
then seven bounces of length 1/8) to make a basket a Difficulty adjusts 
to the student's performancea 
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Addition and Subtraction Drill 








Old you add instead 




of oubtroct' 




^ J -> 5 




7 " 7 ~ 7 


9 







Purpose: Practice adding and subtracting fractions and mixed numbers with 
like denominators. This is for students who have a basic understanding 
but need practice. 

Description: There are four problems per page and no pictures or models. 

There is help for students who have trouble "borrowing" or putting the 
answer in standard form. There are special messages for common errors 
like adding instead of subtracting. Difficulty adjusts to the 
student's performance. 
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Checkups 




Short checkup sequences are available ixi the following lessons: 
Standard Form Practice 

Addition and Subtraction Practice with Simplifying and Borrowing 

These sequences serve to review the previous work on addition of mixed 
numbers and see if the student is ready for more advanced material. 



ERIC 
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ADDITION AND SUBTRACTION WITH UNLIKE DENOMINATORS — 
A HEURISTICS APPROACH 



This set of lessons uses a heuristics approach to teach addition and 
subtraction of mixed numbers with unlike denominators. It is assumed that 
the student can already add and subtract mixed numbers with like 
denominators. The method used in these lessons is to first find .out what 
makes the problem hard (it has unlike denominators), then find an easy 
problem (one that hds like denominators) that has the same answer. 
Problems with unlike denominators are renamed with like denominators. 



Sort Equivaletit Problems J3 

Addition by Using an Easier Problem: 

Part 1 J4 

Addition by Using an Easier Problem: 

Part 2 J5 

Addition by Using an Easier Problem: 

Part 3 J6 

Addition by Using an Easier Problem: 

Prrt 3 Practice . . c J7 

Addition, by lioing an Easier Probl.^m: 

Part 4 

Addition by Using an Easier Problem: 

Part 4 Practice *J9 

Addition by Using an Easier Problem: 

Review *J10 

Addition and Subtraction Drill . . Jll 

Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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Sort Equivalent Problems (touch) 



NflrtS FOR -jf - 2 "J" 



r 



3 

to ^ 2 



NflMES FOR •J' ' 2 1 



6 ^6 



NflrtS FOR "V - 2 ^ 



Touch here to Put th« pr:*l«m9 Jnsrde the right loops, 
erase the Q- 

U]h4n yc-u'rc done,] 

Press 'Lhe-. 



iTcuch here t ^ 
lersM the I ' ! ■ 



•ft/T- lor a Gsi 



Purpose: Introduce the idea that renaming the numbers in an addition or 
subtraction problem makes another name for the same problem. This 
idea will be useful when we begin finding a common denominator for 
addlticu and subtraction. 

Description: Several expressions involving addition and subtraction are 

scattered on the screen with two or three loops to sort them into. The 
student -^rts the expressions into the loops so that each loop contains 
an equivalence set. Difficulty adjusts to the student's performance. 
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Addition by Using an - lasler Problem; Part 1 



n 

1 5" ok 



2f-li = U 
l4 



> 11 the old prcbl«ms 1 
are 1 ike this one. I 
If a fll! th>rda' ' 



I < Ue have « new 

y kind < l pr»rblefn. 



1! 

Ml 



We Kive to a-Sd th»r. 
. at>J amtha together- 



i \ 0 7 



\ I »€«. 0> f ferent 
I i<r<fl»i rotor s make 
I tK^ rv^ orn; hard. 



2§-U = 



Ue rieed naff>es tor 1 — 
atxj 4- that have 
t he 5arri<; dg r^.-n i nator s 



15 3 riarn^ I : 



Tr.. ,t, Helen. " l'/"!:''^ 



Let's r.arTK- them 
I both i.'ith Sloths. 



It 



2^"U = 1 



I ok 



jl( Uhew' Tharks. Helen' ] 



if 1 6 19 a name for 1 y. 
' 4^ 4i 19 a natoe for 4^. 
5 1" ok 



/ But what about 
I the hard problem'? 



21-U = liok 



|l| It has tH 
1 as the ea: 



the same answer 
sy one. 



1 3 1 6 js a nefne fo 

**" 4i 4e IS a name 




' Because they're ref'ly j l^P-^ y 
the same prcbl-m - luAt 



1 



I see' Sv r»o« hav- 
the ariit>ier to the hard 
problem' UJrite it for 
us. >Helen. 



Purpose: 1) Introduce addition of fractions and mixed numbers with unlike 
denominators . 
2) Introduce an approach to problem-solving • 

Description: The student answers 2 problems with like denominators, then 
PLATO presents one with unlike denominators. Kids on the screen dis- 
cuss wliat makes the new "hard" problem different from the similar 
''easy" ones. They decide that by renaming the fractions in the "hard'- 
problem, they can find an "easy" problem that has the same answer as 
the "hard" one. The student fills in the numbers as the kids on the 
screen step through the process. This is a brief introduction and 
overview, Subesequent lessons develop these ideas more fully. 
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Addition by Using a-g Easier Prohlem; Part 2 



2 fifths 

-^ 1 fifth 
1 f i fth ok 

^ That 's sn essv protolvn' 



If s all filths. 



j tentns 
+ 2 f I fths 



Can u>« find an 
easy pr&fclw that 
haa the same ans4.*er'' 



Hc*j about this otv?'' 
It's ensy. 



3 tenths 
2 f i tths 



J tenths 
2 tx^nrh?. 



ff^jf ; &>A this :r.* IS f.sr.i' [ 



j T.x t-sJ It s rv:t all I '7*-*'/ 
I ttriths :r all 1 > fths. I 




It's eas-.'.but d-.-s t I 
hav* th^ sanx" ans^-i-r j 
he ha r d or^e"? j 



I don't V.now. 
t>>?s tt Helen'>r 



r Uhit about this one? \ UjJ 
I It's eaay! / — ■ 



2 fifth* 
V.^/ I namq the 



and 4 tenths 
aame rufrtber. 



1 



3 tenths 
2 f I txns 



3 tenths 
+ 4 tenths 



/*^|lfa 
have 
I as tl 



eaay»but does it 
the same answer 

the hard one'> , 



C I don-t know. \ 
[ Doea It Helen? > yea J 



3 tenths 

+_£ji_f;ths_ 
> 



3 tenths 
+ 4 tenth'-'^ 
? tenths ok 



The hard problem 
haa the »enw ana».*«r 
as thb ea»y one' 



Wriie the Answer 
foi* u», Helen. 



Purpose: Give the student a more detailed look at the problem-solving 
approach to addition of fractions with unlike denominators. 

Description: The student answers the problem 2 fifths + 1 fifth. PLATO 
presents a new problem, 3 tenths + 2 fifths. Kids on the screen 
discuss what makes the first problem "easy" and the second one "hard." 
lliey look for an "easy" problem that has the same answer as the "hard" 
one. They find the "easy" problem they need, but in the process they 
suggest 1 or 2 "easy" problems that won't do. Thus they emphasize thac 
the appropriate "easy" problem must be another name for the "hard*' one. 
The student answers questions and fills in xiumbers to help the kids on 
the screen. 
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Addition by Usjy.? ; nn sler Problem; Part 3 




Purpose: 1) Show addition of coins as a familiar process which is similar 
to addition of fr:ictlons with unlike denominators. 
2) Reinforce the problem- solving approav'h to addition of fractions 
with unlike denominators . 

Description: PLATO shows 1 nickel and 1 dime. The student tells how much 
money that is all together^ Kids on the screen comment that "5 cents + 
10 cents" is another name for "1 nickel + 1 dime." The student then 
does two or three coin addition problems by renaming each one in cents 
to make an "easy" problem that has the same answer as tho "hard" one. 
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Addition by Using an Easier Problem; Part 3 Practice 




Purpose: Experience using the problem-solving approach to addition and 
subtraction of fractions with unlike denominators. 

Description: The student solves addition and sub; raction problems involving 
coins and fractions with unlike denominators. Difficulty adjusts to 
the student' g performance. The lowest difficulty level Is mostly coins 
problems. Higher levels have fe^^r coins problems, uiore fractions 
problems, and fractions written in fraction notation ("2/3" instead of 
"2 thirds"). The highest level has no coins problems and encourages the 
student to find a common denominator before PLATO suggests one. For 
fractions problems on all levels, one of the denominators in the problem 
can be used as the common denominator (i.e., one denominator always 
divides the other evenly). 
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Addition by Using an Easier ProbL m Part A 



J That's dj rrcrent ' ) 



f*?t reaJJy. Itle just Ksve 
to fiTxJ an easy problem 
that has the same answer. 



TV 



But ^ic*"* can ipe rvsf^ T an-d • 
luith th* san>* d^noflunat'or? f 




_ see' The easy problem is jujt 
another narne lr,r *he h^rd -.rie. 



Because i ^n-d i I. (^^X 
name the same number, f \, / 



i 

i 



^1 J :::: 
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Kave the saR>e ansiuer 



Purpose: 1) Review the problem-solving strategy for addition and subtraction 
of fractions with unlike denominators. 
2) Apply this approach to problems In which neither of the given 
denominators can be used for the common denominators (i.e., 
neither denominator divides the other evenly). 

Description: The student starts with a page from "Addition by Using an Easier 
Problem: Part 3 Practice." If the student performs poorly on this page, 
he or she stays in the practice lesson. If the students does reasonably 
well, PLATO presents the problem, 1/2 + 1/3. Kids on the screen quickly 
revi^i? the problem-solving strategy and suggest renaming the problem in 
sixths. The student works the problem, then the kids on the screen 
review the idea that the "easy" problem is just another name for the 
"hard" one. 
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Addition by Using an Easle r Problem: Part 4 Practice 




Purpose: Practice adding and subtracting fractions with unlike denominators. 
PLATO suggests a coimnon denominator. 

Description: The student solves addition and subt:u5ction problems with 

unlike denominators. All problems use fraclloii notation ("2/3" instead 

of "2 thirds"). Difficulty adjusts to the student's performance. 

Higher levels have more problems in which neither of the denominators 

can be nsed as the common denominator (i.e., neither denominator divides 

the oth^,r evenly) . The highest level encourages the student to find 
a common denominator before PLATO suggests one. 
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Addition by Using an Easier Problem; Review 




Purpose: Summarize and review the strategy for adding and subtracting 
fractions with unlike denominators. 

Description: There are 6 problems involving addition and subtraction of; 
fractions and mixed numbers with unlike denominators. For each 
problem, the kids on the screen review the problem-solving strategy 
and find an '*easy" problem that has the same answer as the "hard" 
one. Tlie student answers the problems. In a given session the 3tudent 
will see 1 or 2 of the problems. 
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Addition and Subtraction Drill 




Purpose: Practice adding and subtracting fractions and mixed numbers with 

unlike denominators. This is for students who have a basic understanding 
but need practice. 

Description: There are 4 problems per page and no pictures or models* There 

is help for students who have trouble re-naming with a common denominator, 
'^borrowing," or putting answers into standard form. There are special 
messages for common errors like adding instead of subtracting. Difficulty 
adjusts to the student's performance* 
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ADDITION WITH UNLIKE DENOMINATORS — A VISUAL APPROACH 



This set of lessons uses visual models to prt:sent addition of fractions 
with unlike denominators. The primary model is a rectangular box which is 
painted with two different kinds of paint. Ti\e task is to tell what 
fraction of the box is painted with each kind of paint, then what fraction 
of the box is painted in all. To tell what fraction is painted in all, the 
student is expected to draw lines dividing the box into equal pieces that 
are either painted or unpainted. This is a visual method of finding a 
comEon denominator. A nunber line is also used to give a visual 
interpretation of addition with a common denominator as well as general 
practice. 



Boxes: How Much is Painted? K3 

Paint Addition: PLATO Paints K4 

Paint Addition: You Paint K5 

Paint Addition: Your Choice K6 

High Wire * . • K7 

Target Practice c . . . . K8 

Fractions Basketball K9 

Checkup: Paint Addition KIO 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after thf title on the lesson description page. 
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Boxes: How Much Is Painted? (touch) 




Purpose: Develop a strategy for figuring out what fraction of a box Is 
painted. This skill will be useful for addition of fractions using 
painted sreas of a box» 

Description: PLA.TO paints part of a box. The sti.rdent can draw and erase 
lines to figure out what fraction of the box is painted. Difficulty 
adjusts to the student^s performance. 



K4 



Paint Addition; PLATO Pal -^t- : (touch) 




Purpose: Begin addition of fractions with unlike denominators, using a 
familiar model. 

Description: PLATO uses 2 different kinds of paint to paint 2 fractions of 
the same box. The student tells what fraction of the box is painted 
with each kind of paint, then what fraction of the box is painted in 
all. The student can draw and erase lines on the box. This lesson 
relies on the student's experience cutting a box into sufficiently 
small equal pieces to tell how much is painted. Difficulty adjusts 
to the student's performance. 
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Paint Addition; You Pg .int (touch) 




Purpose: Provide further experience with addition of fractions with unlike 
denominators, using a familiar model. 

Description: The student is asked to paint a fraction of a box with one 

kind of paint, then paint another fraction of the box with a different 
kind of paint. The student then tells what fraction of the box has 
paint on it. Difficulty adjusts to the student's performance. 
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Purpose: Encourage the student to make up his or her own fraction addition 
problems and try painting problems in different ways. 

Description: The student has a choice of three activities: 

1) Write an addition number sentence for paintings done by PLATO (as 
in "Paint Addition: PLATO Paints") 

2) Paint problems that PLATO chooses (as in "Paint Addition: You 
Paint") 

3) Paint a box, then write an addition number sentence to describe the 
painting* 

The student may save his or her painting in a library for others to see. 
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High Wir e 




Purpose: Show addition of fractions on the numbe : line with visual feedback 
about common denominators. 

Description: A monkey swings along under a high wire (number line) making 
an addition problem (e.g., 2/3 + 1/2 is 2 swings of length 1/3 and 1 
swing of length 1/2) • The student writes a fraction to hop a feather 
along above the number line. If the student is right, the feather 
lands where It can tickle the monkey, and the monkey falls off the 
line laughing. This is a number line illustration of common denominator 
t^,^e monkey's swings and feather's hops match up to show equivalences. 
Difficulty adjusts to the student's per ormance. 
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Target Practice 




Purpose: Addition practice which may encourage checking the answer by 
estimation. 

Description: The student fires a remote control rocket at a target. Both 
the rocket and the target are on a mrj>her line at known positions. An 
easy estimate will hit the target fot a "SCORE," but only the exact 
answer gets a "BULLSEYE." Difficulty adjusts to the student *s performance. 
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Fractions Basketball 




Purr^ose: Subtraction practice on the niuaber line. 

Description: This ±3 a game for one or two students. Given ball and basket 
positions on the number line, the student bruncas the ball some frcction 
or mixed number (e.gc, 2 7/8 makes the ball do two bounces of length 1 
then seven bounces of length 1/8) to make a basket. Difficulty adjusts 
to the student's performance. 
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MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF STANDARDS 
STANDARD REFERENCE MATERIAL lOlOa 
(ANSI and ISO TEST CHART No. 2) 
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Checkup; Paint Addition 



A I ine 4 ) irve 




There is a short chsckup sequence available in lesson "Paint Addition: PLATO 
Paints." This sequence serves to review a visual approach to adding 
fractions and see if the student Is ready for more advanced material. 
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ADDITI N AND SUBTRACTION WITH UULIKL DENG: Il^ATORS — 
A SET LISTING APPROr.:::, 

This sec Df less -.3 develops a systematic met i 

denomlnatDrs In -*'der to add and subtract ini^:- m 

that the studenr s familiar with tha henrist: a- 

"Addition by JJslz an Easier Problem" Ties 1 
an equivalence Si^ for any fraction. ae stur, 

denominator by 1 . ulng equivalence sets for e^^ .:: 

It is illustrate: that more common denoiciinato u 

more fra::tlonG i; the equivalence setc^. Ther. : 
decide • en enouc fractions have been listed 



Addlrio: with Equivalence Sets 

Jd'' v^- and Subtraction Practice ~ 
V enc£: ■ et^ 

i f for ^ _-ng Equivalenc 

C adr-.'p: 'y^y-c- nd Subtractic 
la^-v^ ::r..oniir tc 3 * . • • • • • 



Note: Lessor.:: zh-^ r ire the use of a tc^ch p-ireL ^re Identifiec by zr.e 
worr "touch" afz^: : .-tie on the lesson descr . page- 



: :r . ^ndi.ng c ommon 
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i: -•— .3 and ±z able to 1. t: 
^.s to " Aid a commo: 
: : '3ive fractions, 
^ounc 3y liisting 
s dlscu. sion of hew 
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Addition Vith Equivalenc - Sers (touch) 




Purpose: Suggest a systematic method for finding r. oncon aominitor. 

Description: Given the problem 1/4 + 1/10, the kii'^; i '.^ .^-reen try to 

find an appropriate common denominator. Aftex try-sg a raw aenomxnr 'ors 
riat don't work, they decide to list the equivaien-ce se- ; for 1/4 and 
710. The student lists the sets, finds 2 name/. ..rit?. a lommcn denomi- 
"tor, and answers the problem. 
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■>.idl-ion and .ibtractlon Practice With Equivalence Sets (touch) 




Purpose: Provide experience adding and subtracting fractions and mixed 
numbers, using a systematic method to find a common denominator. 

Description: The student solves addition and subtraction problems by listing 
5 elements in the equivalence set for each fraction, than picking out 
2 names with the same denominator. Difficulty adjusts to the student's 
performance. This lesson Involves no strategies for deciding how many 
names should be listed for each fraction. A student who does well can 
finish the lesson in as few as 3 problems and be ready for the lesson, 
"Strategies for Listing Equivalence Sets." 



100 



L5 



Strategies for Listing Equivalence Sets (touch) 





li. ft. ... 



lUfWIf'"^ 



Purpose: 1) Provide practice adding and subtracting fractions and mixed 
numbers, using equivalence sets to find a common denominator. 

2) Point out that more common denominators can be found by listing 
more names. 

3) Develop strategies for deciding how many names to list to find 
a common denominator. 

4) Enable the student to solve addition and subtraction problems 
without relying on guidance from PLATO. 

Description: There are 2 introductory problems followed by practice. When 
the student finishes the first problem, kids on the screen point out 
that there are 2 common denominators visible in the set listings. They 
see that either one can be used to find the correct answer to the problem. 
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They then list more naz^c to id anotiii 
speculate about how ma: aore -rnaon da: 



The student starts to r -^e t ^ 
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or touch 2 names that ha^^e Like li 
ever set-listing he or s ^ aeeds-. 
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Check/--: Addition and Subtracticn "ith Unlik. Uenoialnators 




Tihere is a short checkup sequenira available in lesson '' strategies for 
Listing Equivalence Sets." The student is asked to solve addition and 
s^Abtraction prcblems with unlike denominators. The stiident has the option 
of listing equivalent sets. 
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INEQUALITIES 



This set of lessons devp;lops a systematic method for comparing the size of 
t\Jo fractions. Two fractions are compared by listing an equivalence set 
for each, then comparing names that have the same denominator. It is 
assumed that the student is already able to list an equivalence set for any 
f racticzi. 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch*- after the title on the lesson description page. 



Inequalities with Like Denominators 



M3 



Inequalities with Unlike Derxominators 



M4 



Checkup : Inequali ties 



M5 
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Inequalities With Llk-- T.-a-c3inators 




Purpose: Provide readiness for comparing fractions with unlike denominators. 

Description: The student tells which of 2 tractions with like denominators 
is bigger. If the student is not correct on the first try, PLATO 
displays the appropriate fractions of pizza for comparison. 
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Inequalities With Unlike Denoiainators (touch) 




Purpose: Develop a systematic method for comparing the size of 2 fractions 
with unlike denominators. 

Description: Given 2 fractions with unlike denominators, the student tells 
which is bijger or that they're equivalent. Before responding, the 
student can choose to press HELP for a chance to list some rames for 
either or both of the fractions. If the student's response is incorrect, 
he or she must list both equivalence sets and touch 2 names that have: 
a common denominator, before trying the question again. 
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Checkup; Inequalities 



If thcv 9rt th« S«»T>«. writ* 



If -.riu '»ant t: I i :t tNt -^^uivsl-: 



tts. press HELP. 



There is a short checkup sequence available in lesson "Inequalities with 
Unlike Denominators" to see if the student has mastered the topic. 
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mCltiplication of mixed numbers 



This set of lessons covers multiplication of mixed numbers and fractions. 
The basic model used is an array of squares (like area). For example, 
2x3 1/2 is illustrated by 2 rows of 3 1/2 squares each. It is assumed 
that the student is familiar with the array model of multiplication for 
whole numbers. After this model is extended to illustrate multiplication of 
fractions, a "short cut" [a/b x c/d <5xc)/(bxd)] is discussed. Various 
methods, including the array, repeats:* addition, and the short cut, are 
discussed. Tne student is encouraged to examine each problem and choose an 
appropriate method for the given type of problem. 



Introduction to Multiplication of 

Mixed Numbers Nl 

Multiplication Practice with Pictures 

for Help N4 

Multiplication of Fractions N5 

Strategies for '. lJ vij-^ying Mixed 

Numbers . . - N6 

Mixed Number l---. : '.y:t^ ■ \'.':±on Practice ...... N7 

Checkup: Multiplicaii': - of Mixed 

Numbers * . . . N8 



Note: Lessons that require the use of a touch panel are identified by the 
"touch" after the title on the lesson description page. 
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Introduction to Multiplication of Mixed Numbers 




Grt^k , IXurt l-nj 



Purpose: Introduce multiplication of mixed numbers, using a familiar 
multiplication model. 

Description: The student writes multiplication number sentences to describe 
arrays of boxes. After the student shows proficiency with problems 
involving only whole niambers, an extra half box is added to each row. 
The student is asked to tell how many boxes there are by thinking of 
putting the half boxes together to make whole boxes. Later problems 
ask the student to write multiplication number sentences for arrays 
involving halves and thirds of boxes. Difficulty adjusts to the 
. student's performance. 
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Multiplication Practice with Pictures for Help 






Purpose: Practice multiplication of mixed numbers, with a familiar model 
available as the student needs it. 

Description: PLATO presents mixed number multiplication problems one at a 
time. The fractions involved are limited to 1/2 and 1/3 so that the 
problems can be easily visualized as arrays of boxes. The student can 
press the HELP key any time to get a picture representing the problem. 
Difficulty adjusts to the student *s performance. 
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Multiplication of Fractions 
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Purpose: 1) Begin multiplication of fractions, using a familiar multiplication 
model. 

2) Introduce an algorithm for multiplication of fractions* 

Description: The student does six multiplication problems using arrays of 

boxes as in previous lessons. All of the problems involve pure fractions 
rather than mixed numbers, so the student must think of a fraction of a 
row with a fraction of a box in each row. The finished problems are 
saved at the bottom of the screen. After the six problems are done, some 
kids on the screen notice a pattern in the problems and suggest a short- 
cut for finding the answers. With the student *s help they verify that the 
short-cut works for each problem. PLATO then raises the question of why 
the short-cut works and offers the student the option of seeing an 
explanation. Practice problems follow. Difficulty adjusts to the student* s 
performance. IJ. 1 
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Strategies for Multiplying Mixed Nuabers 
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Purpose: 1) Demonstrate that there are many ^ways to multiply mixed numbers, 

2) Encourage the student to examine each problem and choose a method 
appropriate for the particular problem. 

Description: PLATO presents a multiplication problem, and kids on the screen 

discuss different ways it could be solveda The methods suggested involve 
concepts such as multiplying by repeated addition or making an array of 
boxes • The student then works problems similar to the one discussed. 
When that t3rpe of problem is mastered, a new type is discussed and prac- 
ticed. Each practice set reinforces previous types of problems as well 
as working on the type being emphasized. On any problem the student can 
press the HELP key for a "hinta" The hint suggests a method appropriate 
for that problem. Two hints are available for each problem. 
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Mixed Number Multiplication Practice 



Tor • ».»nt, prt&s «XP. 



3 "4^ = 1 3c 



5 X i = 1 U Ik - 2=y 



r«r a hint, prrss KX.P. 



3 "4^ = 1 3c 



Ik 



2 => 
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'or ] ^ •nd 2 
then U3« the short -cut. 



Purpose: Practice multiplying mixed numbers. 

Description: The student does mixed number multiplication problems. On any 
problem the student can press the HELP key for a "hint." The hint 
suggests one method appropriate for the particular problem. Later in 
the lesson the student is asked to do similar problems with no hints 
available. 
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Checkup; Multiplication of Mixed Numbers 




Purpose: 1) Review multiplication of mixed numbers. 

2) See if the student is ready for material which depends on 
multiplication of mixed numbers. 

Description: The check-up consists of fifteen multiplication problems, each 
of a different basic type. The student is allowed two tries on each 
problem. 
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MEANING OF DECIMAL FRACTIONS 



This set of lessons uses the number line to introduce decimal fractions* 
Although the initial introduction relates decimal fractions to common 
fractions, decimal numbers are treated primarily as a self-contained 
system. The lessons emphasize placement and order of decimal numbers on 
the number line. Estimating distances with decimal numbers is also done. 



Decimal Darts, Part 1 .... 03 

Decimal Darts, Part 2 04 

Decimal Torpedo 05 

Obstacle Course 06 

Checkup: Decimal Darts 07 



Note: Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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D<:. ^ixnal Darts, Part 1 




Purpose: Introduce decimal naiaes for tenths and hundredths and provide 
experience using these decimal names to locate points on the number 
line. 

Description: Af:ter a short Introduction to decimal names, the student 
writes numbers shoot darts at balloons tied to a number line. 
Common fraction names and division are not accepted, so the student 
must use decimal names- The student can press HELP to have PLATO 
shoot a dart. Difficulty adjusts to the student's performance. 
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Decimal Darts» Part 2 




Purpose: Introduce decimal names for thousandths and provide further 

experience using decimal names to locate points on the number line. 

Description: This lesson is like "Decimal DartSj Part 1" except that the 
endpoints of the number line are usually tenths rather than Integers. 
It is necessary to use thousandths to hit some of the balloons. 
Difficulty adjusts to the student's performance. After showing 
proficiency in using decimal names, the student is permitted to use 
both decimal and common fraction names. 
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Decimal Torpedo 




Purpose: Practice using decimal numbers to estimate fractional distances 
on a number line. ^ 

Description: This is an Itertermlnal number line game. Two studeiLts 

compete. One controls a boat, the other a submarine. The object Is 
to move to a point above (or below) the apponenfs piece and shoot it. 
Common fraction names and division are not accepted, so the student 
must use decimal names and expressions to move fractional distances. 
The number line varies from game to game. 
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Obstacle Course 
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Purpose: Provide experience with addition, subtraction, and estimation 
with decimals. 

Description: This Is an Intertermlnal game. The student uses decimal 
numbers to move a ball along a number line, trying to maneuver 
through the chutes and avoid the various "traps." The student can 
choose the level of difficulty. Up to four students can play on 
the same "course" at the same time. 
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Checkup: Decimal Darts 
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Purpose: Review placement of decimal numbers on the number line and 
see If the student has mastered the topic. 

Description: The student writes decimal numbers to shoot darts at balloons 
tied to a number line. PLATO displays the student's score of '*hlts" 
and "misses." 
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CONVERSIONS BETV/EEN COMMON FRACTIONS AND DECIMAL FRACTIONS 



This set of lessons relates decimal fractions to common fractions. 
Although there Is no Instruction presented, there Is help available as the 
student encounters new types of problems. The fractions presented have 
denominators of 10, 100, or 1000. These lessons stress converting common 
fractions and mixed numbers to decimal numbers, and vice versa. There Is 
also some work with Identifying sets of names for the same number, for 
example, 1 2/10, 1.2, 1.20, 1 20/100, and 1 1/5. 



Decimal Names for Fractions IJ 

Fraction Names for Decimal Numbers P4 

Sort Number Names with Decimals P5 

Decimal Plnball P6 

Checkup: Decimal and Fraction Conversions . . . P7 



Note ; Lessons that require the use of a touch panel are identified by the 
word "touch" after the title on the lesson description page. 
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Dec^TOAl Names for Fractions 
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Purpose: Practice writing decimal names for tenths, hundredths, and 
thousandths. 

Description: The student is asked to write decimal names for the 

common fractions and mixed numibers given by PLATO. Difficulty 
adjusts to the student's performance. 
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Fraction Names for Decimal Numbers 
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Purpose: Practice writing common fraction and mixed number names for 
numbers expressed as decimals* 

Description; The student is asked to write fraction or mixed number 
names for tenths > hundredths, and thousandths written by PLATO as 
decimals. Difficulty adjusts to the student's performance. On the 
highest difficulty level some of the problems give a fraction name 
and ask the student to write a decimal name* 



l9o 

kJ 




Purpose: Practice identifying equivalent whole numbers, fractions, 
mixed numbers, and decimal numbers. 

Description: Several numbers (whole numbers, fractions, mixed numbers, 

and decimal numbers) are scattered on the screen along with two, three, 
or four loops. The student sorts the numbers into the loops so that 
each loop contains an equivalence set. Difficulty adjusts to the 
student's performance. 
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Decimal Plnball 




Purpose: Practice converting common fractions and mixed numbers to decimal 
numbers. 

Description: The student writes decimal names for fractions and mixed 
numbers as a ball bounces from problem to problem as In a plnball 
machine. There Is a time limit on each problem. The fractions used 
have denominators of 10, 100, or 1000. Points are earned for correct 
answers, and the student's score is displayed at the top of the sreen 
The current top twenty scores are saved and displayed with the 
students' names in a Decimal Plnball Hall of Fame. 
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Piurpose: Review conversion between coinnK>n fractions and decimal fractions 
and see If student has laastered the topic. 

Description: The student converts decimal numbers to comifton fractions and 
mixed numbers, and vise versai, Problei^ts include tenths^ hundredths, 
and thousandths. 
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Appendix I 
Students' Sharing of Creative Work 

The student's work involves answering questions and working problems, 
but it also includes creative activities and sharing of ideas with other 
students. One way that this is accomplished is by means of "library" lessons. 
These are described at some length here because they are a prominent example 
of a way in which PLATO can provide important learning experiences that 
otherwise are difficult or impossible to provide • 

In a library lesson a student Jces some mathematically relevant creative 
work and is then given the option of saving his work in a "library" so that 
other students can see it. He may replace his work with something new at 
any time. Each class has a separate library. Students are able to see the 
work stored in other classes' libraries, as well as their own. This 
provides an ongoing exchange of ideas among students in many different 
classrooms, even in different schools and communities. 

In the "Paintings Library" the student is asked to "paint" a particular 
fraction of a box. By touching the screen, he can draw lines on the box 
and paint areas of the box. When he has finished painting the correct 
fraction of the box, the student can choose to save his painting in the 
library. The following pages show a few such student paintings. 

Social interaction is quite apparent when fads spread through the 
libraries. For example, one student might paint a fraction of the box to 
show his initials. Within a few days, there will be many paintings tjhowing 
other students' names and initials. 



Thi3 15 b-Mo Jennifer mt I : c f the b ■:-> . This is )K'W b«th rn painted 1 of the box. 
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Our experience has been that a large number of s 
in a library greatly increases the richness of studen 
w s first tried with only four students, and although 
as bright, creative students from an open classroom e 
paintings were quite unimaginative. Each student did 
looked at the paintings done by the other three, but 
enthusiasm was only mild. However, during a three-we 
students used the lesson, it exploded with new ideas 
each other's work and responded with their own. 



tudents participating 
ts' work. This lesson 

they were described 
nvironment, their 

some paintings and 
new ideas were few and 
ek period when 300 
as students looked at 



This lesson and others like it provide strong motivation for students 
to engage in tasks which require them to relate mathematical concepts to 
concrete models. Students are observed to engage in many lines of mathe- 
matical thought when creating a painting. For example, if the student has 
chosen 3/5 as the fraction to represent, and in doing a creative pattern has 
mistakenly painted 1/20 too much, PLATO will respond, "You have painted 
13/20 of the box". The student must then decide whether that is too much 
or too little and how much paint to add or remove. Some students will 
count same-size pieces and possibly use equivalent fractions. Others will 
visualize moving painted parts around to make an equivalent simpler 
painting. Still others may partition the box and deal with the parts 
separately, deciding whether 3/5 of each part is painted. 

Later in the curriculum is the "Paint Addition Library". Here the 
student can use two kinds of paint to illustrate an addition problem. 
Students can ask PLATO for a problem to illustrate or make one of their 
own. In either case, when the student has correctly painted both of the 
addends, he must tell how much of the box is painted altogether. This 
may be done by several methods, including drawing lines on the box until it 
is divided into some number of equal pieces, each of which is either all 
painted or all tmpainted. (This is a visual method of finding a common 
denominator for the two fractions.) Following are some students' 
representations of various additions. 



This 15 derek k's painting: 3- 72 ♦ 16/72 = 24 '72 



This is judith's painting: 8/20 * 12/20 » 1 
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This IS ruth's painting. 2/5 ♦ 1/2 * 9/10 




This is ed's painting: t/1 + 0/1 « t/1 

This is ethan's painting: 
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"Skywriting and Spider Web" is a library lesson that lets the student 
write a "program" to move an airplane or a spider around the screen. (See 
Figure I-l.) The airplane leaves a trail of smoke, and the spider leaves a 
web, so that the student's program makes a pattern on the screen. The 
simple programming language has three commands: 

"f " to go forward (specify how many units) 

"t" to turn (specify what fraction of a turn) 

"r" to repeat the program 
There is also an option to turn the smoke or web off and on. 
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Press f to forward 




t to turn 




r to repeat the program 




BACK start over, Lfl6 choose ««ain 





Fig. I-l. Writing a program in the "Skywriting and Spider Web" 
library. The airplane has been instructed to go 11 units 
forward, then turn 2/3 of a full circle. The program is recorded 
at the top of the screen as it is written. The key to the simple 
programming language is shown at the bottom of the screen. 

When the student has finished writing a program, he has the option of 
giving the resulting picture a title and saving it in the library. The 
following pages show some programs from the library. In each frame the 
student's program appears at the top of the screen. At the bottom of the 
screen is the student's name and the title he has chosen for the picture. 
Each student has his own special space in the library to save a program. 
He may replace his program with a new one whenever he chooses. 

This lesson gives the student experience with a simple programming 
language, with iteration, and with the idea of a correspondence between 
symbols and pictures. In addition, it applies fractions to the "turn", a 
fraction model very different from the common ones such as regions and 
discrete sets. There is also a great wealth of geometric content that can 
be pursued. For example, the spider's turns are spot rotations, while the 
airplane's turns are arcs of circles. One interesting exercise is to 
explore the difference this makes by running the same program with the 
spider, then with the airplane. Another possibility is to explore various 
"classes" of programs; e.g., programs of the form "n forward, l/m turn, 
repeat" always make a regular polygon with m sides of length n. 



EKLC 



1-17 



3f e/at 



9t 0/3t 



l/2t l/3t 



, H. ' P P 



chcryl "3 leaf clover' 



i.it If i.it <ir i.it <if I. It <ir r 




kevin — 'nimnul " 



6r 1.6t 6f 

l.6t 6f 



If 

3ir 



marivcl •|!i»arriiw««U ' 



3 



laura "Hexagon" 



11 f IZ/St r 



lori 'curcle st;3r" 



9f l/2t 11 f l/2t -If 2/8t 



T> tif » fi» 1? 















»? 








«• 




















1» - 0 


» » tfr 


i) 








IP 
r.' 




« • 1? 

V* 


1* 5^ » 






a 


» 




tr.» 


t* 


K' 






f? 










<r» 






K» 

e? 










V 







eUine — 'Paperclips* 



1-18 



7f t/3t 7f J/3t I7f 
L . 


l/3t ef 


_ - 

l/3t 71 r 
1 












»> 










% 








If 






















a* 










J? 


'■ 




y. ^ 






















»? 






















V 








«> 






"J. 


!•• 












marcy — ' funny face" 









_ I I I 

- 5 f 3/4t 

4—-* 



t I 

5f l/4t l/2t 4f 3/4t 4f 3/4t r 



71 



mary "angles' 



ERIC 



IBf l/3t llf 6/9t 7f 5/7t l7f 3/5t Mfr 

A * I 

1 ^ r> g» 



^ *> ^? 



» » * 



missy — 'doodly' 



2f -l/3t 3ef l/3t 9f 



d«an -- "Rol ler" 



I4f l/3t 15f l/3t I6f l/2t 17f i/3t r 



1? 



lauren -- 'two top bats" 



s l/4t -l/2t s 


3f -I/4t 


-I/4t 


l/4t 2f s 


1 f 




• 








t? » ^ «• 


£■ 


























gena "what?" 







1-20 



The network characteristics of the PLATO computer system allow 
students to communicate not only with the computer, but with each other. 
This can have large educational payoffs. Students generate and share a 
wide variety of approaches to what is traditionally very stereotyped 
subject matter. The richness of the exchange is enhanced by the fact that 
the sharing takes place not merely across students, but across classes, 
schools, and even communities. Far from being a mere drill-and-practice • 
robot, the computer can be a medium for social interaction, mathematical 
discovery, and aesthetic expression. 
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Appendix II 
Other Uses of the PLATO Fractions Materials 



It Is recommended that the PLATO fractions curriculum be used on a 
daily basis as an Integral part of the classroom mathematics program. 
However, It Is the case that the lessons have also been successfully used 
separately as supplementary activities for students who do not have access 
to PLATO regularly enough for It to be a major part of their mathematics 
program. The game-type lessons are often used this way to provide 
motivating practice with skills or exploratory experience with new 
concepts. For example, in a local school that did not have PLATO 
terminals, several classes arranged parent carpools to take the class to a 
PLATO classroom at the University of Illinois for an hour's PLATO work 
twice each month. Such infrequent use of the PLATO curriculum would have 
made it difficult to deliver an organized PLATO sequence that paralleled 
classroom mathematics instruction. Instead, these students were assigned 
games and other activities that related to present class activities, but 
that were not necessarily related to previous PLATO work. Teachers, 
students, and parents all felt that the time spent was rewarding and 
educationally valuable. 

In addition, these lessons have been Included in a curriculum package 
for adult students who nr^ed instruction in basic mathematics. 2 Along with a 
wide selection of other materials relevant to the needs of adult basic 



I have an ideal 
Let's all name our • 
answers the same way. 



Good idea! Let's write 
all our fractions 
in siniplcst terms. 

What's the sirrplest terms ^ 

6 3 
name for 8 » Barry? ^ ^y. 



And let 's write 
all our mixed nuftd>ers 
with the biggest possible 
whole nuiTiber part. 



17^ 



Yes! Instead of 

we' 1 1 write 2?. 



II. 



Uhat would you write 
instead of 2 J, Barry? 
3|- Right, Barry! 




2 



UJrite 1 4 in 
standard form. 



[Let's call this 
^j^.nd,rd for.-. 



I have an idea! 
Let's all name our 
ansniers the same way. 



What's the sirrplest terms 
6 

name for e, ^rr\f'\ 



Good idea! Let's write 
al 1 our fract ions 
in sifTplcst terms. 

— ^ 



3 

4 ok 



Rnd let ' s write 
all our mixed numbers 
with the biggest possible 
whole number part. 



Yes» Instead of 
1 J, we' n write 22' 



What would you write 
instead of T-z, Barry? 
Right, ^rr^^\ 




Let's cal I this way 
standard form" . 



1 ^ 

Write i 4 in ^ 
standard form. 



Fig. II-l. Two screen displays from lesson "Simplifying Answers to 
Addition Problems". The first display shows the lesson as it appears 
for elementary school students. The second is the same display, 
but with the more mature faces as used with older students. 



America 



^Siegel, M. A., et al.* "PLATO Computer-based Education in Prisons", 
can Journal of Correction, Vol 40, No 1, January-February 1978. 
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education students, these lessons are orgianized into topics that can be 
assigned by the Instructor. For these older students an alternate set of 
characters was added to many of the lessons to make them more appropriate 
for adult learners, (See fig. II-l.) This Instructional package has found 
enthusiastic acceptance among students In correctional Institutions and 
other facilities serving educationally disadvantaged adults. 
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Appendix III 
Instructional Modules 



The lessons within the fractions curriculum are organized Into modules 
for use with the management system in a classroom mathematics program. The 
modules listed here are those that have been most often used over the past 
years. Many other modules have been created to meet specific needs of 
Individual students or classes. The ones described here have been found 
appropriate for most students. 

Each module has a topic of major emphasis, but also includes lessons 
which provide review of previous material, readiness for later material, 
and general experience and enrichment. In addition to the lessons that are 
shown on these module charts, the student receives review and general 
experience material chosen by PLATO based on information the teacher has 
supplied about the student's mathematical background. In each PLATO 
session, the student may see several lessons — some new and some continued 
from previous sessions. 



ERIC 




III-2 



MEANING OF FRACTIONS 
a simplified flow chart 



CUT AND PAINT 
FRACTION NOTATION 



I 
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LIGHTS : EQUIVALENT 
FRACTIONS 
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checkup: 
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MIXED NUMBERS and FRACTIONS > 1 
0 simplified flow chart 
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LINE 
INTRODUCTION 
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MIXED 
NUMBER 
NOTATION 
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DARTS 
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CHECK-UP : 
PIZZA 
FRACTIONS 



CHECK-UP : 
MIXED NUMBERS 
WITH PIZZA 



check-up: 
equivalent 

MIXED 
NUMBERS 



check-up: 
number line- 
DARTS 



ERIC 
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EQUIVALENT FRACTIONS 
a simplified flow chart 



BOXES : 

EQUIVALENT 

FRACTIONS 



boxes: 

HOW MUCH 
IS PAINTED ? 



lights: 
equivalent 

fractions 



PICK A TUB 



SPLASH 



TORPEDO 



SORT 
EQUIVALENT 
FRACTIONS 



BOXES : 
EQUIVALENT 
FRACTIONS 
PRACTICE 



SORT EQUIVALENT 
MIXED NUMBERS 



BOXES : 

NAME 

EQUIVALENT 
FRACTIONS 



EQUIVALENT 
FRACTIONS 
GENERALIZED 



MAKE -A- monster: 
WITH EQUIVALENT 
FRACTIONS 



MAKE -A- monster: 
WITH ONE CUP 
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TRY THESE : 
EQUIVALENT 
FRACTIONS 




pizza: 

COMMON 
DENOMINATOR 




SIMPLEST 
TERMS 




EQUIVALENCE 
EXPERIENCE 



checkup: 

BOXES — 

EQUIVALENT 

FRACTIONS 



checkup: 

SORT 

EQUIVALENT 
FRACTIONS 



checkup: 
equivalent 
fractions 
generalized 



checkup: 
try these 
equivalent 
fractions 



checkup: 
simplest 

TERMS 
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ADD AND SUBTRACT MIXED NUMBERS WITH LIKE DENOMINATORS 

a simplified flow chart 



NEW 
ANSWER 
FORMAT 



BOXES : 
HOW MUCH 
IS PAINTED ? 



ADDITION AND SUBTRACTION 
OF MIXED NUMBERS WITH 
LIKE DENOMINATORS 



_J 

SORT 

EQUIVALENT 

PROBLEMS 



SIMPLIFYING ANSWERS 
TO ADDITION PROBLEMS 



IF 

NEEDED 



STANDARD FORM 
PRACTICE 



TARGET 
PRACTICE 



1 



ADDITION AND 
SUBTRACTION DRILL 



ADDITION PRACTICE, 
SIMPLIFYING ANSWERS 



SUBTRACTION 
WITH BORROWING 



ADDITION AND SUBTRACTION PRACTICE 
WITH SIMPLIFYING AND BORROWING 



checkup: 
standard form 



checkup: 

add and subtract 
mixed numbers 
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ADD AND SUBTRACT MIXED NUMBERS WITH UNLIKE DENOMINATORS 

a simplified flow chart 



PAINT addition : 

PLATO PAINTS 



ADDITION BY USING 
AN EASIER problem: 
PART 2 



ADDITION BY USING 
AN EASIER problem: 
PART 1 



FAINT addition: 
YOU PAINT 



ERIC 



ADDITION BY USING 
AN EASIER problem: 
PART 3 



HIGH WIRE 



PAINT addition: 

YOUR CHOICE 



addition by USING 
AN EASIER problem: 
PART 3 PRACTICE 

T 
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ADDITION BY USING 
AN EASIER problem: 
PART 4 

- 




ADDITION AND 
SUBTRACTION DRILL 




TARGET 
PRACTICE 



ADDITION BY USING 
AN EASIER problem: 
PART 4 PRACTICE 



ADDITION WITH 
EQUIVALENCE SETS 



INEQUALITIES WITH 
LIKE DENOMINATORS 



ADDITION AND SUBTRACTION 
PRACTICE WITH EQUIVALENCE SETS 



STRATEGIES FOR LISTING 
EQUIVALENCE SETS 
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ADDITION BY USING 
AN EASIER problem: 
REVIEW 
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INEQUALITIES WITH 
UNLIKE DENOMINATORS 



FRACTIONS 
BASKETBALL 



CHECKUP : 
RAINT ADDITION 



CHECKUP : 

ADDITION AND SU' rr Af T'Oiv 
WITH UNLIKE DENuMli,...ORS 
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checkup: 
inequalities 
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MULTIPLiCATION OF MIXED NUMBERS 



a simplified flow chart 



INTRODUCTION TO 
MULTIPLICATION 
OF MIXED NUMBERS 



MULTIPLICATION 
OF FRACTIONS 



STRATEGIES FOR 

MULTIPLYING 
MIXED NUMBERS 



MIXED NUMBER 
MULTIPLICATION PRACTICE 



1 



MULTIPLICATION PRACTICE 
WITH PICTURE FOR HELP 



y 



check-up: 
multiplication of 
mixed numbers 
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MEANING OF DECIMAL FRACTIONS 
a simplified flow chart 



DECIMAL DARTS, 
PART 1 
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DECIMAL DARTS, 
PART 2 



DECIMAL NAMES 
FOR FRACTIONS 



1 

FRACTION NAMES 
FOR DECIMAL NUMBERS 



1 
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SORT NUMBER NAMES 
WITH DECIMALS 




DECIMAL 
PINBALL 




OBSTACLE 
COURSE 




DECIMAL 
TORPEDO 



CHECKUP : 
DECIMAL DARTS 



checkup: 

decimal and fraction 
conversions 
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Appendix IV 
Some Related Publications 

Dugdale, S. , and Kibbey, D., Supplementary Materials for the Fractions 
Curriculum , CERL, September 1975. 

Dugdale, S., and Kibbey, D., Programs from the Skywriting and Spider Web 
Library; A Sample of Student Work , CERL, October, 1975. 

Dugdale, S., and Kibbey, D., Elementary Mathematics with PLATO , CERL, 
August 1976, second edition July 1977. 

Davis, R., Dugdale, S., Kibbey j, D., and Weaver, C, "Representing Knowledge 
About Mathematico for Computer-Aided Teaching: Part II — The 
Diversity of Roles that a Computer Can Play in Assisting Learning," in 
Machine Representations of Knowledge (eds. E. W. Elcock and D. 
Michie). Dordrecht: D. Reidel Publishing Company, 1977. 

Dugdale, S., and Vogel, P., "PLATO Instruction for the Hearing Impaired," 
Proceedings of the Second International Learning Technology Congress 
and Exposition of the Society for Applied Learning Technology , 
Orlando, Florida, February, 1978. 

Dugdale, S., and Vogel, P., "Computer-based Instruction for Hearing 

Impaired Children in the Classroom", American Annals of the Deaf , 
October, 1978, pp. 730-743. 

Dugdale, S., "Using the Computer to Foster Creative Interaction Among 

Students", Proceedings of the Association for Educational Data Systems 
Seventeenth Annual Convention , Detroit, Michigan, May, 1979. Also 
published as CERL Report E-9, Computer-based Education Research 
Laboratory, University of Illinois, Urbana. 
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Appendix V 
Index of Lesson Descriptions 



Addition by Using an Easier Problem: Part 1, J4 
Addition by Using an Easier Problem: Part 2, J5 
Addition by Using an Easier Problem: Part 3, J6 
Addition by Using an Easier Problem: Part 3 Practice, J7 
Addition by Using an Easier Problem: Part 4, J8 
Addition by Using an Easier Problem: Part 4 Practice, J9 
Addition by Using an Easier Problem; Review, JlO 
Addition and Subtraction Drill, 112 
Addition and Subtraction Drill, Jll ' 

Addition and Subtraction of Mixed Numbers with Like Denominators, 14 

Addition and Subtraction Practice with Equivalence Sets, L4 

Addition and Subtraction Practice with Simplifying and Borrowing, 19 

Addition Practice, Simplifying Answers, 17 

Addition with Equivalence Sets, L3 

Boxes: Equivalent Fractions, E3 

Boxes: Equivalent Fractions Practice, E4 

Boxes: How Much is Painted?, K3 

Boxes: Name EquivaloaL Fractions 

Checkups (Meaning of Fractions), A9 

Checkups (Mixed Numbers and Fractions Greater than 1), BU 

Checkups (Equivalent Fractions with a Model), E7 

Checkups (Equivalent Fractions without a Model), G6 

Checkups (Addition and Subtraction with like Denominators), 113 

Checkup: Addition and Subtraction with Unlike Denominators, L7 

Checkup: Darts, C9 

Checkup: Decimal and Fraction Conversions, P7 
Checkup: Decimal Darts, 07 
Checkup: Inequalities, M5 

Checkup: Multiplication of Mixed Numbers, N8 
Checkup: Paint Addition, KlO 
Checkup: Simplest Terms, F5 
Cut and Paint, A3 
Darts, C5 

Decimal Darts, Part 1, 03 

Decimal Darts, Part 2, 04 

Decimal Names for Fractions, P3 

Decimal Pinball, P6 

Decimal Torpedo, 05 

Equivalent Fractions Generalized, E6 

Equivalent Experience, F4 

Fractions Basketball, 111 

Fractions Basketball, K9 

Fractions Names for Decimal Numbers, P4 

Fraction Notation, A4 

High Wire, K7 

inequalities with Like Denominators, M3 . 
Inequalities with Unlike Denominators, M4 
Introduction to Multiplication of Mixed Numbers, Nl 
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Lights, A7 

Lights: Equivalent Fractions, H3 
Make-a-Monster, A8 

Make-a-Monster with Equivalent Frations, H6 

Make-a-Monster with One Cup, H7 

Mixed Number Multiplication Practice, N7 

Mixed Number Notation, C4 

Multiplication of Fractions, N5 

Multiplication Practice with Pictures for Help, N4 

New Answer Format, 13 

Number Line Introduction, C3 

Obstacle Course, 06 

Paint Addition: PLAT- ?aints, K4 

Paint Addition: You l-txint, K5 

Paint Addition: Your Choice, K6 

Paint and Compare, A5 

Paintings Library, A6 

Pick a Tub, C6 

Pizza: Common Denominator, H5 

Pizza: Cutter Stick, H4 

Pizza: Fractions, B3 

Pizza: Mixed Numbers Introduction, B4 

Simplest Terms, F3 

Simplifying Answers to Addition Problems, 15 

Skywriting and Spider Web, BIO 

Sort Equivalent Fractions, G3 

Sort Equivalent Mixed Numbers, G4 

Sort Equivalent Problems, J3 

Sort Numbers by Form, B6 

Sort Number Names with Decimals, P5 

Splash!, C7 

Standard Form Practice, 16 

Strategies for Listing Equivalence Sets, L5 

Strategies for Multiplying Mixed Numbers, N6 

Subtraction with Borrowing, 18 

Target Practice, 110 

Target Practice, KB 

Torpedo, CB 

Try These: Equivalent Fractions, G5 
Try These: Equivalent Mixed Numbers, B7 
Try These: Fractions and Mixed Numbers, B8 
Vocabulary: Whole Number, Fraction, Mixed Nuiriber, B5 
Units, B9 
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